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6J3 SlLD 



cr'l j'-^ o^- 4 - 1 Switches (c^uLo!,!)) jl i-jjj-uL-J! 
(jjiLJ! (jL> (j^-JJ i - La OFF ji ON KjtJ^I)) 

jLSj .(jjiLJI j-a 4i>.LjJI d jjlr VI <_ i_gj-JI jj* 
L-l 1 LtaJ Sj^j ml) ^ lr . _}J_C 1g] _ 1_}J_C t__j£t 

j^£u (j! Lai tiljl L^-j'r (j-u^ icLuLuJI 4_lu3j-S j-a o-^-^ 

^jJI i nVI La^ 5rt j 'Ij^ ] 

^jJt olHj! Qj-i y> qL^JI ^ l^u^^^rA^ 

f)-&j n U a (-^.J (j-ij-II liljjjlj uj i ii La-iltj jIjlcV! 

' " "* -tjg oV'll 
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«L_Ll*_« JaLs-ll cL>JL*_« ^3 ^ys\J>- * 1^ 1 1 ul (jyl^. (J** < ' "II i-JiVI <J^L>. Ij-Ls 

j ui ill L^J^Ls-j 1 M U tfjut jlcLjijj . I j k: tiujij>Jlj L$j ^LiljtVlj J5I 1 11 U 

. CjLlUsLjjJI £-a (J_aL*i!l (ji^- SjjLflJI Lu£j^ SjLp-jJI CjLjSjUJJ (O-Aj - 

4_uLjj_LaJlj 4-j£.L»i>-VI 4jj-JI j&^jLIaLSu I J ' <3J a" cH"" J^^SJI (jr^ <y^*2^ 

jj_a l_&j_jJt£j «(<LS-l3 jJI) ^^LlII 4iJ» j<u-ul CjLlUsLjjJI (^i^. (3^1 J-^I 

^ Laj 1 iij L#L<->J Ltj_j_Juj 3jjjtlILi Ltjl_ii>.l jl> n " i hL cjIJlLII 
JjG Sjjac ^uK JSLa 3ajU;tl ^IjlcVLi ^jCUI^j &IU~,„tl jjls 2L~u">.sj 

. Lt- L <aj > . j^jj>.^I ^Luio^/I J* i**i 1 n"j i»l j mi^/1 jj-* ^J-*3 J' w^lj ijr^ 
Sj-uSUI jl JLcVl (>u Cjla^LtJI (jJJ JajjiaJLi j j r„~ jljx.Vl 4jJLHa (jlj I jut 

"j ta 3. J*C i"i_i 4_«_j^Lo jj-oj j^jjj . jljLc^M L^i>?<- 1 cj-^' Cj LlUjlLI j 

JLl>JI jjjjGJIj jjjI^'H (J-iLjs (_gJJ^. j»Ltij ^1 Jj^jjJI Jjj 1 11 4 0 1 uLa. 
1 Vjl 1 Ll! (^i^J . 4jJJijlII JjLuiII JjJ >^^' U^j J i^~i^ej 

(^Gjj uLal 1 i**i 1 nl £ya 

(j .1 ? ->JI ^jJ 4_^cl J_i^l 4_jj_2_u(JI jj \ r jLjtlj_<i/ iZjLI 1 M-»JI j j|ji£.Vl 
4_li2jS' ^j-jji (J5-*1j t-jLjSLII \jJt (j^s SL>.jjJ,I i—SljLA^/l JL>.| (jl .(_gj_JooJI 
J_£lL_^ (jr-^^ ^1— uLiSLII ^ 1 ^ flllLse rt oL*_4H^_4 ^3 4-dXt3fcjq 4_i^JU2. <L»Jaj| »j i"i \ 
5LajjJ,l (j! al k i H I JLA j-SJLiI (_£ jJI j_«Jij>J.I J j < mi* (^ic ^Llaj JS 

la J I ' <l 1 "*• ■'-II 4jjLutil 1 " 1 1 1— La >■ 1 1 J (JlulS' *lj-<-u id j i<-LjjJI 

4 1 m"i 1 11 U <La£'L»J,l g_j_Lj j I i^<u ^2jJI >J J I i4j^'C 1 nttl ji "ujLaliJI Jal jill 
Jj 1 4j! jj LijLSj ^1 2j ■ ■■ a I'm i"i 1." 1 1 njl 1 d ' ^*JJ * 1 1 4_ujjL2JI dial's t~W (Ja. ( _ ;r a 

. ui 1 1 1 Cj^Lc Lilll I ^_<iJ?E_a *0— ^ 
'Cri>*^' ''j-^' cr^ Od^* - ' »l il<*j iCjLlUsLjjJI »l ulr ^1 LjLo~l j la u 
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(j_a ^Iju^Ij (J^Li-Vlj oIjLlj Uj i3.LC.Lai>. VI ol^-utitl 

lLLIjl^ . ^L!La tj^l i i ii 1 1 ji (j^-u-ul j i ntl (JlLa ' ^ ' ' -»-**' U (j-a lO^"' ^4^4 
«L^_uJ ^JLaJ (J^ (jl (_£l) mi i 1 1 jjt^".lt ((^x^e-lJI )) (JjIajJI (jLb 

w j a .sl2-j_2_>J! t_^jLa_j (t_gj i"i j «j<ua-i-J» 3Ja^L>. 2 ^ , r-j ^gjij_3 ^L^JI 

Cj^ K i"i a ^J-laj (J^^^ri^Lj LHOJ^^i^ J-" 1 f^5- : ? , - 1 ^° L^LA iCj! j i*r-iLjjJl 

i " ) tjj taj 1 1 rt (j 1 J JjlJ! jjjLj j^lajj . I J L> (j-a ^ ^j^-Q-l (jr-^ ' J M*> (j-a j^l 

(jl i'"^; j j Tilt cLfljjJa .sLkj! ui a^T) ja^jLajl SjljLjJI CjL>-L>JLi 

( _ ;r 3 jJljlJ! *j a ui (_L». jl n . i Slj LtaJJ 4_2_l3.J Cj!jjJl2j «Ij^>4 jl '(_LuJI J-#-> 

• (mJJ- 9 ^ ' 1 ' 

{UjUl JacU^Uji^ A Mil 

j j u<VI I jjij ) a aj (jL£ _aJ «ul Sj_a cjli Coleridge ^jljjJj^ JLa 

jjLajj La Sjlj^l (jJS IjJl>. ^1 i LuLg-al j»L>.j! I jj'a L£ 4 » i uxll 

£tjjLiJ1 ^3 (J-ixaJi I JLfl) (j-a s-^j-ui «La3j . dJUj J_*_i Li] Cj JL>. z^j-uj 1 

La cLxSa. ( _ ;r a <u^3L>.j 1 1 ij i<iU, t_ijjSU! j-^. ^jjLU! Ll^ji. ^ia . ( _ ;r cL«i>.V! 
t_j^j^>JI j cjLCHIj llI ^iX\ ^jjLj (jyl^. (jjtlaj ■ ■■ oyx-uj (jl Lijl>- i^jjLl!! ^Lls 

. (>JL^jlj jJI 1 ^ ^ *r 3* (j_a jJLt-£5 1 Lqj^>> j^_aV1 o JJt> w a t ca * ij iCjLiLt.j-jJ1j 
sLiiaj a_2l»lXI CjLal uij^VI ( _ ;r 3 !j La-ii! 3j_ii.^/l (jLuLil CjIj ! i nil Cj Jl^jIi 
(^jjs-^Lj . (^Lcuj^l ^tjjLlil «4j^1>JI » ^ j-S >■ 1 1 j<u-u! Lj-ilc j I taJ (jl (jS-a-i 
vZjUJJI jj-aj ,_LtiiJJ .4jbSLII ^^lll 3_l2jJI dit (jjs *j^JI tiili 

!j I C 4_jjjJ.I 4-jj-aj i nil ^jjl n i nil jl 2jj .^.11 d j *Ar- jj j j II Jila) cLajJLill 
LuLa 1 (j uic ^-<-uLlII (jj-SJI (Jj'jl (j- 3 '-'-^jj- 0 ^ < -^- < -^- LJJ-^lj nj^JaJ! (j-a ^1 I 
k. 1 1 ajca sLajJLaJI t_! jj-uilj 4_uj jjlj 4jsL«JI 3Ll>JI (0^3 (jJj jLa ^y-" 
^jl_3_II (jl£LaLi j i o i j . Laij-iSLaj ^IjJaj 4iiL>.'^l I i aj? LjjjjL3_aj IjLc. Jj 

3jj/jl2II S-lL^'C mi, ntl cjLiLjSLII di! i(_^jjj4ll j_iSLalII p j'« 
^ubJI (jj-3J! ji ^yfl (MaxMuller) (jJj-a .,j_u£La) ,_Lt3 jj^a .>ila i.". 



i_xjL*.>U 5l^.LLo o-iL£ jjlll iJUjjJLJI <_3jL«ll (jla .j uic 

Lffjl »j" i ill (_£jj>._j <L-ulj.J hjI 'J^jj LaLajjil L^J^LI tjj-i ojo 3 (Jl^ 3 

Jyi ttntl £.>j_^aL^ 4jlaL>- <j-a (Needham Joseph) Q*La>j-u ' ajjja.) J-lS (j-a 

(jl JjCbeij) 4jbSLJI Jj^ La ^1 £^>.jJI ^ylc Li-aj-C: I il Lijf Jijj 

^3 I ' . ..A .1 JLso LuLa i(4_uj/ 6000 (J-l3 j-ajj-u lijJLs. JL3 ! JJt O^z! 

1 1 nlr «Lj^L>. cJlj La (jjjJLl j^c ^tjjLlil d , a a I » 1 1 JajljijJLa . (j_u_aL ^^Ua 

(J^jo ouL^ (jjJl cjLaLaiiJ! cjL&LLa jLi>.! ^& Lj^Luj j-Juj_a LujJ jjjijJj 

4_jjH! 3Lj_>J! ^ 1 1 a a a CjLaj_L«_aj L.}j[j_j jLjV! pJLc (jl £-aj • 4jLSL!I 
(jji-J ii_!jj£!-a Jjcjj/ t-jLc. ( _ ;r 3 «bl VI ij-jjLJI (_Ll3 La 4L>.j_a ^Ijja^L! 
,j)J-kj 4_jJL>.!jJI (ts-gjL-jt-i SlLL-VI ,jj> LuSLaj La JLaJI J-3lj LujJ 

^ JjlJI p_^LLa <J^oo-a I <J^>. Lt^jLt-a d * i nlj ClI *l-a3 t t _^L>. *L>. ^jj 

tj-IJ ^J-A 1 3- c -i-«^?- a 6-° (^W^jjl^O JjLuiJ.! Jj>. JLSjjI 

(jJJ d K i"i a JLa-JJ Ca> il—a^l jll tfj-fli JlLa LajL JLkJI ( _ ;r fl> Li£j .(_Jjj>.| 
LlLcj i LaLx-l 4-<-uj|j Jua '"'^J J ' (jj-aJLaj (JjjLlI! (jLa ijJi ju (_LJ-5 j^l 

^}Ldl (JJ_>>. i2JL>JI tfjUk 5._, ,Ult 3JsjL>. j_4>ljja (jJI (j-aUu La 

L>.Jj I g j 1 r C^aLalj (_£>i-l Cj!j^5c_a ,j_a (jlajVI CJjIj CjLjSj-Lje-a q\ 
^j_a fit_Lj_*_a «Lc^_aj?e_a-j (J^jLlJI ^j_a cLiitJ JLlJijUl Lx^L^ (jL^ ^jLajJI ^j_a ^Lj^ls 
lj^>J\ tiili j-La iCUll (j-aj-II o^J^" J-*^ dH 1 CxollaJ JuILalll j l^jL«J.I 

. Laa. LaiLLL^jIjj! Li^ !il . L^jLljI^V jVI (jJI 

^ ^ f * ** 

jjtj i V^iS J^lj J l '-"' a ^ (j^L- (3^5-° £ *-^-' ' I 1 1 <_>^-aLc. ^IjHal cL«3 

sQjJljs. 3j_fl>Lla_i j_jjL<JI (J-J-3 La i . ■ aa. ( _ ;r 3 4jJJij>JI 4^LajJI jl uu tl (jjLaj 

L^ia ^ m"i i ..I Bush Telegraph (Sjjt- iSJI i^ljjJj) 5u»J (j-*J VI lisjJLa 

Peter and Iona) LjjIj jILu ^Ls-jJII (_L-*-<-u J-ai . jiJujJt £yui ^ilL ajLc 

p J T * J JLaJa^/l Jj uilj? dJI jjT LuLLljj_i ^ ^LojJj iJluL^ i-aj^ (Opie 

fj 1 C ^J>-^ ^) - ' a ^ L)^-*j' tJW^ 3 ^' ^-iL-a a * * p j"^ a-lla-Sj 

La>Ji^>.j (jL^ La LJLc 3^ ' Mitl tfj-fl> J^la (jlr (cjLcLu Jj V i^LjI 

Jj^ (j_a liJJ j-Sj i I J j '$ I j^jLiu (jJ jJ! (j-<-n]! jL4-lo (j-a 4.^3 i-d j*C ui a 
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6..Q Yn o 



• L$j*jLLi u^^Lh? (Iri 1 -^' (j— taLi!! 
(__a 4jjs^/I cj L«-<ii>Jt I (jl (j^G gi j i Ull cjLj/IjjJ! (jla iL^jlj 4ijjJaJLij 
p_jJLJ1 (j_a . al-c SjlcLs '"■ ^lt-» A i^tjjLlI! i3j^_4JtX! ^L>.jl ^ujj>. 

d U , "w 1 I L_l.jL«Jlj Li! jj ■ ill I J_Laj } 3 n^ . t l luLjLSL:»JI j L-LaljJJI j 

liLa . 3_j__jj Ll! I j 3_j_.La-l>.VIj 3_j_|jj_»J| ^jjl>JI I jj'a p-! >p ijl SILILj 
J 5x2 V pJLa 'L-ij 1 1 ii^fl J 2 " * H 4_Lalj_>JI (_yi^2lal\j t_ili > 3— — 1 I c_ili? 

(JjLluOJ -2 a jLfl-tXI djflUtl L_3jLjlLI (jyX>- (Jj ' d L— JlJ 4xOjJL>Jl CjLa^U 11 

ScdjLa-a 4-uj-a j-;LC 
(_j3 3_ljI j -aLjjJI 3_3j_«J,| (j_; LbjJ i_ij^l <__!! aJLilll v_iLaymi jl 
CjLc j * i a I, I ^» 'J i(_3^SLJI ^_Jj>- 1 _i ^ jj_ojJI Laj 1 < a a (jliC ^tjjLxIl (JxS La ' i 
(j_1 JliCtj JJ 2J|J J_uLi_lll (JlLa fiLulj-ajtJI CjI uilXI ^* 'J t4_jjL>JJ 4_ijJ_jJI 
(_]| j j i"i") L^jll) JLs. (__3 CjI uuX\ oJLAj . pJL—a-? jl JlLI 2 J j i a 1 1 1 SjLsoJI 
J t l)_e£j . £ljjLL!I J-lS La ' . i fla. (__3 La Ol>. (_]l 5jj tali a CjI j i<iLjj -ia^>-J 
(__3 Laj islxLjjlII 4-_/Jll$JL] «(J_L_l>.I » CjI lL-UI aJJt SLLi (_£jJ (jaSij (jl ^ 
Jj >La .<H't< 3 ,^al ;tl ojU^llj j_| j 3 oj?"i,,il,l Jajl-aJb ^La__.| _ltj 

Jl »»n n l (jJLc (jjjjLa Ij-ia-^j (j! i^La^l jl ' I _j^>»j O' f<3.!^ r o-> 4_l (jjs 
.3ljS*itl aI i.i-v>L! 5_aL»J1 *Ljj_L_t| j (3__>l jJI) J2_U ijLxa 
Alexander jjJ___Jt) mVl La-* 1 £jLjjJJjj'\ . nl (jULc ^La jl2J 

L_LLa (J_Ll3j <_jljJLl a U II L. lSIIIj jojj/VI (j-ujj J^iiej (_gjJI Thom 
. I J-lIjj'n ( ill ^jjs £Ll^L>.j i LuLtajjj ^jls j«JL«ji1? 3 J j 1 a 1 1 1 3jL*->JI i_yu\j£] (j-a 
(jjLlS ^Jls-j ^1 jij-" 1 ..I ( w ^l i^aa-VI) frequency ^gjjjllll JJiallll OjjI j^j 
ijiuV I) j (j»iLa 2 , 72 (_£ jl 1 n* (jllll) megalithic yard (3j!uiiJi,l S^jLJI) j>ulaLc. 
Jl^j . (3_Lu.li.ll SjijLlII ,j-a UjL>. (jutjjl (jjs *>>.) megalithic inch ((_!LiiiJi.l 
(JjLlS (<J iJ_>Vl (_ic iS^jLJI (j! (jLo-LJI (jl juk Jl^-j 

3_ilj_) ,jli? 4jj_tjJ| j_| jjjl jl Ui (j-LiS (_a I i_u! Jj K. . 1 n-teja J^I-JI 

LLul La^jLa iLiLtji? . I Jj'l 3jLa_>JI J u 1 n~ 3j_-l_s. j_l L^ia 3_UI ^ 67 
(j^j^^Liaa cLlA^ i a i (j^l l_3jju La (jj 0 g a ) l^ajllC ^ ^t."i j I i 11 (—LajLL—L a (jl 

Cjljl_Ua^>JI ( _a ' ^ ■ ■ ^ '» ^0 y ' .■ ''^ f»JLsfcoxaXI j j ^>^>JI Megalith c^-jlill (^) 



IS 



i—sVLj IJ <^*X\ *LajJaj £yuuu LaJI *LaJL3j ^Ljj-JI *LaJL3 (_J_l3 4_«_iJ_2JI 

. ^ i i nil 

£-j_«^>. (jy^J jdj^-" ij^ 3 ^° ' . 1 (jr 3 (jl 1 - 3 _J>«-tl <j-*^ nil! j£ 

^j^jj t_aj i llj i— i ii-sJI iol 4_u£jSLI! cj1^j_>JI ! jjj/jj (_p3j^M «Laj| 

<(^1 aX\ JUJL%H] pi ui^» ClLqjuj ill Ju9j I JlA ,3jL>.lj ^ al aUu ul ^J%_(J1 

' 'JJ^ ^JL^-**t i n"j 3jl>.1j 4_oLSHj_u1 ^jji^. 5 'a j , ^ 4jj^t_t-£5 £_l^a 
LSLjj_ai I.". li m'i^I jjsj i(4j^ii^> SjJLi) prehistoric aS-iiejjLj (Jjja» 

UJJ ""V dri'-^' lilSJjIj Sjlxj-oJIj 4 ' llj 4jijl a i nil CiL> ii'ull c^jI£j . 4-JI <i uJI 
w 1 c ^1 ' ga a j . e)L t -a- T L > J.l p la * rt ^W-** C?" 3 ^i)^?"* L*^^jO + i"i \ j^r i nil 

j^j L<t£ . 5_iLlS_ll o-aj-m ( _ ;r lll i_JL>J! jj 1 ^^-^' ol- 3 

1 "'1 1 I J m" i n" i taSlj 1 j » i a j . tfj^. djj^-^j (Thor Heyerdahl) Jlj>j_ufc 

^^j*_l!Li jJsl «1 jdaVLi jh^jLaLjoI 1jjjl>.j ii t— j >■ 11 cjIjLu JjIIaII L-i -*"* j 

.jLx_JI ( _ ;r 3 SJjjIa CiLal i ii a I j » ta 

'U J .'^ d La-LjJ mi ill (jjil>JI j(3- c ' (J^'j- 0 '^^J' <ll>.jJl! CjIJj 

ijf^*- S-s^j-j-o Jljj Laj j»Lc 6000 2-iljJa (J^a (jj-tl 5j I cJoj^j (j^JIj 

4-uK i nil j^ljJLl i LojLui 3\a^jj>ji (jSi pJ Sj_aLlij p i nT) • 

.3JjjU jjLHJ i4ljL^Jl 4_j£.ljjJl CjLsHitlj d aJe-iiaj I SjjiUl CjLjj|jJe-aj 

(jj_ll Lla-j-Laje JJ (j-aj-ll jjjjLlSj iLs-^iilj SjLajJl^ iCjVL>J,1 j^iajj 
CjIjL^II jjJu jl i»l nUllj (>^ul 5111 iLaio . ~il Jlaj a j ri i nj Lx-iJ it_!^)_>Jlj 
CjLlliiil pi^-J JLi^Jlj j_ij>J1j J ? » U i— iLuuJI JlLa fljij Laj 1 1 4-ul j i*r-iLjjJl 
CjLoLajjkl Lg-al JLa-" i nlj jljLc^/1 J i i"i" <_3jjJaJI tfJUk Cr^J • ^dJJL)-^ 3 
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i U U 1 * (jl VJ LiJJU-i . JuLjlU JL>.| ijr 3 cJ-V 4ji_>J 1 J j-j_>J 1 Qja 

£_j_u3j <, Cj Lj-ui-Uj d)L>.j)j <Jl)^Ljj i Sjjla (j-Aj - <a f>- j^Jalj-j-a^/l 

i. a -»'*» LijSLa-ij . ((jji^LiJ! (J-i.aAJI jJa-i!) sLx-Uslj 4_uj/J_uk 4-<JL<ILa 
JJUlJI (Jj^s- «LaJ_ZJ! (jLjjjJI jLCfll SjjLiLa jl 'jjl Ijl ' " lilLlI JjJ(-a J jj i"i"i 

jjLj jJ^Sj jj ^JLu £)J Lijj lij * t i LuL>. J ^ T^" cj La^ LtXi ^ jla (JlLa ^jj 

la-llj (J-jLjj j»^aa_*-u : Lijijji £jL>. Ijo^o-a fitLi^Li jjt^".tl ( laj, 

iJIuL^ i(j_»iL*J! J i^aAJI) j uiC (jjL/sLiJIj £jLcaJ! (2)^J^iII (j^-J 'LujJLkJ! ■ a j *tl 
^jlj miU CjIjUJ! jjfc dll j <_ 1 1 1 ullj iCjLlUsLjjJ! pl^. ( _ ;r 3 I JL>. 4 ii I sej a Lijljjl 
2 i ■■ ) S " CjLuL^ L$jl£j jljLc^/l £-a p "I «" ;' a .(^^Lia-J! (_gj-J! 

cj^Lal_«Jk! (j-c L&jj_»_ii p_^_iLa i • ■■ a i ,_3_L>J! 4-j-L»-c (jjjLu? 

^j^la^Lsl Lfl)l o i nt) jjjjLlII ^ Ijl^ Cr^" UJ ' a ^ rt Lc^-ua^-a CjLlUdLjjJ! 
^_iisj IjUkj . Lj-Slj^i. L-j-Cj (jj-J-iljjjJI p la « a LtJ^cj jj itjJl ^ljjVl» 
LlaLjl (_^i>- £ L^Ll cJlj La aj\ii\ (jl La^ i£|_uj/ ( _ ;r flJl J! ^Ja WjUj' Cr^ J 1 

ifjij uu tl 3_jJJ_«J! CjJLC. i4_ujj(JI sLuiLlI! ^ i a J 1 1 1 J . ajj 

I j j| La^ i(jShL>«-I' »l aUtt JjlJHa i4_ujjlII J^LJIj J i^jll 3 ir^L>-j 
j ma Jaij jLi^s i<LLajjJI OJLA (j^s La^Uajlj . ja^alj^o-Lj i " ■ J la ~- 
Napier (ij-l^u)) JL\aI Sj^LulII i^tjjLlII ^ 3j_a Jj^/j i4^LlUsLjjJI 

»l nUtl Sjjcjs (jjs QajjLtajjj ^j^><-i Turing «^_bjjj»j Boole «(Jjj»j 

jLSLa^/l »" t iiVl I i aJ? Sjjj_UaJLi j i nU iJJLAj .(4j1L«JI 
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dJJjl£ Lgjl Jj ti_< .... ■»■> 5_aL«_i Ull j iljl u^LjjJI ^ i alU.M Cj|jo.L 
• 0-°3 (jr^l A3"zt lS 1 -*-" -SJl*JI jtjjLi! JJ<HJ 

i i .I iVI '*«! -lJL« all p " (JiLo L__JiLo ioLlUsLjJU (jl 

j! '(jJJ" Cr^'j^" J-^-i"*- 1 (3^3 j' ^ sc - a Cr^j J '"I ' "" (3^J il^>«J (0-1 aJJtJ 
Sj-lLo ji i j a JJljJ (j^JI i~»I U»-».ltl |_<JJ3 ( _ ;T i^. i_jLj£L!I I JLA j^jjj . 4jjLjljV! 

» ^ jujjJ! 

I^SLjjVI p -j II jl i^LlLa n_gj_uii.j^l ' aSljuill pl^. q\ ^1 Ijut Ji^jij 
4j| 1 1 j Ijl '-(j^ ii i nt Ij-A oJjlS Lx-ilj ' ^ i j " i.~i i njl Godel «(_).}&£,» diLL&j^o 

L^jsJLc p_&! I 1 1 i ^ A j i 1 jj, tLa- i iiA CjJJlj>- ^JjLs i_jLjSLJ! j « i a I I^^Jaj 

(jl Ijl cjlal mi'^V j'j-sl (_,JI liL}-*^ ^° J i^All (j! L^^ij iift-ajjr 

^ I ntl j-J^jHil I g^O* J I I I ( ii (Jii-4-l ^11 4_J_Ljj3^jiaJLs . p J...A.T p_& JL^t_l 
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Mil 

The Natural History of Selborne t_iL<-£ w »'« . 4 i a 
'"'J.' 1 .:^ w'J.''^" ^.JJ 1 "' 11 (<s-!L^ "t-iJj-a j£ju(l986) 
2 i a jj !j_<-u ji-Lj (j^ i Gilbert White culj 

j! dJJj JL«_i i.'i t jll (jOJ jJsj .4 j I r (jL^ La ^1 

j-u_3jU * 1J~^ tl)' (l)^- 4 - 1 - ^*-a i^L>> J-I1 . CjLjI ^o-jj>J1 

(j_o Ijlj^clj 3_jJ|j_3 IjljLcl 4 j n i n't La ,j-u 

<L_u j-^-La «LiLuL>. jj-* (J? I i L^> > "' L-clsI ^Jl <J L^IuVl 
3j^>.jja (jo VI L^a£ ij? HJ1 ■ La 5JL>J1 tllij ^£ 



«( mil 4jMj 
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JjJu iJ^>«T £3-1 ^1 JL^-**t ( "Ll «Gj»iIo*l pj t»l J miVI (j_« JL>>1j £^9-1 (Jl 1) «"i i 11L1 

( _ ;r lJI 1 jlc^/I (j .1 j t j ntLi^VLa : I -1 g Lu 2 1 in *lj^>-l <j^. LoL^j ljj>.Lc 

(jjil JJLx-a i_k3^a (jx. ^1 JLC^/I J ■ tag CjLjI 3J-=»<-!l j^?^ 1 " till 

^ ^ a £)tj (j-tc JLa i-£ll]} (Jl^-^l 3- 1 ^> CjLjI 3 T p* (j^Jj-J (j-« ^* * (1)^ 

d o j I ■»" iSj-^ ' ^ ' ' a «^jy^J-Jl (jl^ «L>.lj_*_uJI (JlLa 

fiLa JLA j-fl>Lo * )J^-* (_£^-i (jr^- *^J~^-^ (1)-* ^— ^ 3 '' ' " ^^-^ tj' (( ^ JLJ)> J "J^" ' " 

4_ L . < -gj > . Lgjjj>.| CjIjLlo-VI (jl JljU -j uiiW ,j-a (^il (JtP^' o' t - J ^l 

LlLo d 1 (j^-s ^ (jLt-£3->JI ^jl d^-Lj_i Jj^-V (^jJS 4_uLt^1 (j-aAllI pig. 

£_$ji->J,I s I lac jj £-<^>- CjLlLiC. «Ijj>-Li sLoLlS Jila) d jlr Oo.jJa (.^"Jl 3 I* < ..VI 
a * i 1 4— iLjt- "1 < u VI (j_o J-^' J * ^ ! L) - ^ -5 (jlj i(i>j-aL>. Cji\ *j Lgaj 

( _ ;r fl> Sjij_>J,! JijiJ! cLlUx. (jl L^J JJ-JJ (jr^" i4j^ uioJl CjLayLr»J,l ( _ ;r i>.j 
(j_o j_fl> 4_lL«jlII ijJLfli pit* (jl i^j-J l-^-iLa iLujJI ( _ ;r 3 <LutagIaJI jj^VI j^l 

(J-t-a^j (^jJI) (2>^? mi * 11 (jjJill »l o lr cjLsLuu^I jl>.I (jl .(jl£Lx-i 3 , ^\\ 
(j *C i nT^S-iaj Piaget 4_lj>-Luj Montessori l$JJ 1 " j" l?- 0 Ir J£ 4jJI 

jJJI (j-oj-II ^J!M (j'milj ^jJjJI (jj"iM (jjilLJI (jl ^ JiUIu (Vygotsky 
d 1 < all _}L%_)Li 4^iii_a (jL^ • -ij^>»-l1 j-iSLajJI (^jl^. p W"i 1 1 4_lLjX. 1 o j * p i tuJ 

(j-fl-uiJI » (_p-o 1 1 j iqj 4JL^3 V (jl Ljj_fliLli jJljj (_^<-II >Luiu^/l (j-o 4j-mLm (jlJ 

V .(d-dyUlj i ajjlXlj p" -V 1 1 J o t' i ii j (_gjJI j_«j>.^/I i'iIIj 4jjl>.^/Ij 

»l j i"i^fl )) (j_a 4_C j-q-Je-a L_^_l T (j-A 4_Li^aJI (jLfl i^Lcjl (_gl dll l- i J i n I 

. («3x.jjjJi.l 

lL>u Lai 
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ijr II »l j ^-s^ 1 *- 0 *L^J-?° i4_*_uj J_LI (^jJS iiLjjLj-ila t_£LSl ^a-a ijr 3 

<LJLiit.l j^j-i dil i|_£j^.yi ^Jfc 3jl>.!j Lajlc i L$jj£j ^^1 cjI jl>.jJI 

Lujj>- (j-i-JJ Sj JLaJI oJUtj . 3 jLc (j-ujl JlI 1 (^yi Cj JLaj Li£ (JLc Cj j i aJ 4jJ Jj(J! 

JLq_~L.t_j Lgj£L! CjLj^O-L>JI £_a J Ml ill 4_t3 li-lj" |"|J (_£ j-JI ^J^/l (jjj JL>JI (ji^. 

d o 1 £ a j La-3eJa (J-^i-a (jjp»V1 (J^jLlJI ^j_a d ei U**m La ^jj^Lc. 4_u_uLt_ul ' a * 
(jjj LSD SJj-^J.1 ->l JLtVl ^-3 J-SLij ij] (aLtlj JiJaJI (jl . JJlC JSLI Sjjiie-a 

(jlj t J in" i .i Uj t;r jJ3m I (j j a (jlj i((_^Lieji/i jl «Lui/i_i I ^Utj 

j_j^VI (jj/LiJI La! .lL^S L&j-j j«J 3jLl*j (j^La^/ 4j.}J_«JI CjI n i ii II £-a (J_aL*jj 
4jL^j^LII Jla) 4jijJi=lII jIjlcVI ^ j r £j£il\ jf u ~~>- f> <j <i j 4jLa Lu-u 

. LjLu JlS-1 L&JjLJ j! V L? jJI l(jl^.lj (J-a^Li JJjl) (jJLUpJI jj->JI jl 

.^Lull JL>.i I ^ to ■» l La (jjLj-LS (_yi«-a jIjlC^/I tfj^J Jlx jj 

(jL^ «uLa ajAll jj i itjll I Lewis Carroll JjjL^ ii J->«j LajU£.j 

«Lc j^3_>JLI ^ • ^i- 1 (j-* ^LufuVI jj-a 4JLaj>. ^1 i « 4-£.j-sj^a » JJlxj 

i^Lj_a iJjJLl (jl Lc-cSLh-l3 . L&j-^Lt^. JlC 4 K i"i a JL>. ^oj ^La 1 1 Jl>. 3j_u^ 

^ Jl g 1 Lj Jl_jJjJ1_ij . «4 i n <i i4_»_ijt i(jl-tjl iJL>.1j 4j^Jjl11 CjI oKtl 

(3jLc JLIj LS) jl^I j ^1 IjlxI j >LiL2j LU^l 

■ a j A 1 a j,$j>.t 4_i J_>. 1 a ■ ■• 

. 3_i JlJ^_o j^JaJ (J^uljj 1 g L^aji 1 1 La i 4_i^ JjlII CjLjJSLII (j- 0 4-£L j-<jJ?e_a ijr II cL>.Lst_i 
c_<_u^jj 1 Leaji * 1 g Lgaj * jl i>J_A ^_lu jjl c_t^t_) L*^ i« JL>-lj» JJjlILi j^jCLu 

^ (jy^-ll ^ Lull/Vl file j_<5_^c_«q 1 La S ^ jl>.1j ^.^lTuj LLa_uj-a L^-La (J^ (jl 
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iJ_J^ J^a tfljjijji i^jJ! J til • L4J cardinality « Cr JLb.5jl£LJ! 

d 1 u-»a. (j-a 3_jjSLa icjJUl! Lille jAJ*-aj imvi) jjt ^LbjijlSLII J JjlII (jljj 
I ^ » 3 j-a ( _ ;r Aj h_Jjl>.| (S.Sjje-a) 3jjji Ljj^ ^(.j-"' J^J (_,t^» 1 (jl I 1^1 j I Lu SL aJ 

. IjiSL&j ij_«j>.V! ."ill tiJliiJIj 

(jja 'LlJLs'. i3_j.JJ_«JI Cil n K tl Ac^jiscji Jl a*~i< ill LuSLaJ 4jLs 1 1 jL aj> la 
(jl .3j-j^>.j «Lajj_La_i oJ_jJjtj_i i_dJj.j 4_Cjjs->J,I (^ £(_yJJi J£ ^1 SjLiVI 

(j-<-u (_Li-3 j-«JLi a ajjlX I i>jjk pJL*j (jjjLJI pt^na 

(jSLallj tj' d-^ 3 ' '"" ,e ^ 1 1 ijr J-ujjLL1 p uul\ (j-o (j-\_u_u j uig 3_iIjj9 ijr ll <L>.L*_i 
(jl_i I'll'' Ijl Lj>.Lo_i (jJj .4-lLjjlJI tfJL^J J>j->«JU 1 ^.^jtl Ijuk 4juLLa 

.Cjljjiill OJLA 

J^cl ^JlJI jl_r»ol J^3 (j-^ i 1 n 1 1 £jja i_£iVI Sjlc 3j^ uuj\ < 1 ■ > ea 3 jJLl 
i(jjyJi]! (j-o j-uSLI! 4_t£. Lil^aAj V ij_AjJI (jjs <j^>- 'LsJJ . Jijtil (cjl_Lojjl 
laJ-ib l_Lal_j| (j-^J .(jjjLlJI (j-o 4jiej (^i^. Sj j ta a a Cj!jL^J.I ojut Oul^ 
. 3ji^>.jji cJljLa JlJI JjLiil! (j^s ^-J^ o' i^jjoV! (j-a JjiaJ! 1 ill I j' a 
,j-a CjLcjjsj»ji tiJLuk ij«JLtJI 3_oLi ^LaJ (_j-3j ' 1950 j»Lc (_^1>- 4j| JljU 
A". t 1 J_Aj . , « « JL>.!j» «lL>.j-a ^JUtil p J 1 J a j^L^tltJ p-I ^ mi itl 

(j^j^cj (j^-J (J-i-aAJI IjLA ^'-^ (jr^ ol-LaJ^ n i"itl Jill 

pj a Quxhsaj) ^ fiL»_u_(J1 (jLb jl->»-i oVl < eajl 

I^jjcj p^jlr (jryiJJ (j^J -i 1 ^ (j- 3 J-^' ^f- 5 ^ ^L*^ er 3 

Sir (j^ILll^ (j im i n j_i 1 .1 j^ii JL^j t<. 1 ul>JI (jyl^. (^JJLs* tp i n'sJI (j-a 

^ i^ill u>il' <j-° ^LLLuLaill j^i-ljl ((jjjijl^ (jj!) Francis Galton 
jo_L«JI ,j_a d (J^Li 3 jSj>3? ^ Damara « IjLol j» 3 1 jIj^I JLs-I (jl 
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(j-CLaLoJ joj i4-a_Lc (j-o J_9^' <J-"l>" (j-dsLil (j^ i_ojLaij 

(jXj joJj . IjlSLaj iiiJLiJI (jjilj-I! JjLiLa (j^-^^ (*-> '(j- 1 ^' t>"L>^' J^^" 
4JLiLl^ ( _ ;r x^ai OJ- 5 3J.sLii! 4-lL«x. jj^uj (jlSLaVLi 

. 4-j-tju 1— La La - (jji^- ^^JT ' "**' * jQ-^-«L-)i (jjJUu (j_)Jijj_U I j! jr^-LcJlt jlia 
^ <_)iLc ^jJ! i Adalbert Stifter jli-fu-u cljj-J^I ^iUVl j^LSJ! jL£ La-taj 
^LflllJL) 1 1 <t& ^La «LjLs icG_i_j_o^ ^LaJ ^jJI ^-iLilLi >j ^_*_oLtI1 jjJLJI 

• (^r^J La L^J 4jj£ La J^J j I iVI 3jj3 tl (jl ^1 ^JJ «L>.Lflj J^Lj 

w I c \ < ^-j_i^)1_<j/ 1 1 j "I j li 11 j-k-jj i3jl>.!j «L>.Li3 VI ^ 2 jj (jJ i lj_o.lj . 1 3 

. « jjj-*_u]1j 4-Ia i * ! I jj-a (^yJo-t-a 
O I j LaaeJ 5-j 1 1~ < nVI 1 3 J « j < La Sjj i aJ £JL& JjlI! 42jjJa I'm uj lilj 

d A h >, 1 1 p i ,i-»JI g 1 > ga£ I jj-u^a jjSLa-U (j-aJ2 i^LojJI (j-a Cjlj-aj jt j__pjjL>. jt 

jj_a CjLc ^o-ajTca 

j j i .i 'l (j! (j^La-ji 'LLiL«j Lutii- lilj .((jjjul! JjLi^s! ^a^a) 10 ^Jt dili 
CjLaiSLII Jjj^j^/ ^1 CjLiil! (j-a jjj^ ( _ ;r 3 ■ tg a. ^ JJ . 20 (j-a 4c ^JiS^a ^1 JiaJL 

l_ALL«_a 2_^}_iL>tjl 3-aJ£ (jll! «Digit» 3 a K 'a '">!L) 4Ja}Lc 4jjjl«JI 

'.(( ^;JI» I i eajl (j-uti («d i ii a-^)) LtLutA (^yll!) Lime 4_uj/jjjjV! «LaJSLIIj » 

(jT ((3j_Ju£.»j ((jLUul (jljji) L*Lula matlactli 4_a-ijJiJ! 4jSLujVI 3 aKtlj 

«La_L^ LUajl CjLii!! J-f^ -SJ-C (^-3 (((_LaL^ up) I" a Kj '. JL>.lj 

CjLiill (j_a j-jfl^^S (((j^Jj!)) 4_ai£j . ((j^_aJ_SJ!j (J-iJljJI ^_lLi-£5t JJl£,) "^jJj -"-^ » 
. ((^ a ('■("'■Jl » jl (((j-u » (((j^_LjjtJ1 » fiLaiSL) La J^jJjj 
1 4- * (-L. t -a ^ La S * (^jJI t. ■ frjG L^jt (^j-ulx-i i3_jj1j£[3 3_i_}JmJ1 ^ o La 12! A La * rt 
(j^a CliLaJLSLI! 5_3l_U3Li 4_uLi IJljj ^<u n_gj uuJI a LLaJLl I ^jjs *j uig 

. (_£ JJjJ! aLLalll (jjjL^/V 3 Sj Mif (jJJ J^.\ j 

jLLuj 1 u£! 1 1) ^JL>>jl (jl~niK I a it «twelve» j «eleven» jla JLlU Jjj i u ^Ir j 
j i« thirteen» ~ ■ a * « three- ten » j '.« tow-more » j « one-more » La_al_L«_a 
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(«two- tens » (_g I) «twenty» Jijljj . I jSL&j i« fourteen » j-jj-^j « four- ten » 
twenty-one sj^J! <jjjLj/VI (_1«-><J CjIjo-IjJI 3Jj_La 

cj! < I tl <_L£ (jr k jlc^/I Jjj- 5_LiL«j5 . I itwenty-twoj 

t Cj Lt_.aJL>J, I j 4 * III ^ «_LjiaJ L*-u (_£jj>.| ^1 4-iJ (jjs J-J-*^" 1< ^JL5J^' 

. 3 j£jjs (jpLis* d_t£. (_3jju V j_ai ! JJtj 

3_i_a}L£ 31**. ^ jjjlI! (jlSLo jjLa . n-»JI «IJ^.Li jIjlcV! Ja <^p-j 

(J_j_j_*_u w 1 C J . 3^L_4-ll_) ^L_4-J 3^J?e_dJI iCt_Ll_>J1 aJJb ^£ 3^J?ej2^ 

(j_o J_«J OcjL^ J SI i all (_f JLs.! (jl 3jj j mm" II CjI"h jtl ijfU-i ' " ■ la a. J iJISJll 

£-u/jJI (^Lj j<u ( _ ;r L4-JI J-JI £jLi^j| j^ujjcj Ijjj-o ((j-«J^/l j irO i-»JI) JLs-ljJI 

J^Li. i .i j II (>-«-!! (o-j (jr j-*jJI t>-«Jlj t;r UjJI (j!sV! cj-'I ' (t"^Hj ^jSLIIj 

^j-j-u-jJI JLjJI j ' a *~** ijr ll ' aj (jy^* (j-u^L*-* c_t_ujlu JmJI £-jLxJ ^CJ i«L>.^J1 
joJ L#jLa idJLjJaJI OJLA L#j j^Iajj (jyjJI SJsLj^M C^jL£ L^g-aj . (ujj l)I-"I) 
(_gJ^-J lju>.lj Laj-^iLo ^ JLa-" i nj j«J taJLll I JL^3 . 3j_L4-« 3.J.JJLC. 4-JLXLa <j^3 
d g K I La w 5 La * rt a UaJu p i n**( i (j^-i ^ ^1 * S" ^ lO"^' ^j-ALo-o ^jj-11 

^il i^il cj^Lj jl (^yl^jJI j_JI lJ js jjL^sI cj^Lj ,j-o LjI ojL£ i^iii-o idoro 

I jLo i ^ uuSu ^ 4K^LLaJjLi ljj|>o JuiJ (j^ <*>M Cr^ O^J •iSj 1 "J^ ^4^' Cr^ 

.(21 ,20 ,19 ,4 ,3 , 2) 4LCbe-a tjU-a (ju doro 3 q K 
(jjijJl^JI <L>.j_»1/ (_gjJI J_«JI aLhj Cj^'v i"iU aJJt JiLo CjjLao 
j_l^I j_i j< jtji ..U >LiL«JI j-^ii (j-a jjlj (^jJ! (735-672) Bede « J_u» 

3 i .i _i i's II jlj^ j J ir^i ij^>- jIlXcVLj cLaLilal (jlLajl Jl^j w ta i g^ll (j^j_ill 

i ii-w 3-SjjJa uu (_gjJI (•^•v ! 325 ^Lc 1(J i .I K II Nicaea^jjj^a) SjjLa^jJI 

JL>.| ^JJ Jjl Jjt ir^liill ^JJ (jl ^4J>JLI IjLA (j^Lcl ir-liitl JUJL>«J 

(-^ J"*"J ' ^ ' ""^1 (jl I J-Aj) j-jUjJI J i a£ ^jjs jjj Jjl <_tnc (J^ej 

jj-il i ii II ^J-J-II J^tJ i^jJI Jj^jJI i_JjJ j-i^uUI JU^. ^-o Ij-il (jjl LajJ (jj 
^JL?e_] 4_uLa^jJI d i im i'CII ijr 3 ^_t-£lA]l ^ljjLj ^jlj I JJt . (j JU (Jj^ 

(jL£ i4jjiJi2Jil ^Lj^I i>J-A ^tjjl J^Lj mJJlIj • 4jjLj cJj^ ' - 3 ^i c 'l j^dj' 
«Q_j_4-3 4lLjia^ ^O-)^-* 1 3-iL£ Vlj jj^jI JL^JI jj * Jj\_jSLjJ^jI£LII ^jj^Lc 

Jlj^. 3JL>. . JLiljvVI jj i<t>. ^J_«J £jj-u±a <_u t ii ja^JjJ (jSLj lil 

,_jj^jJI <— -> i i ii -»JI (jLa IjiSLtj . ^ i .I SHI (jLaj_>JI ^jjt 3jji«JI ouL^ ^ ■ aAll 
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^jjl lj * 4 Jj 1 La >lj ^C-L^aJI Jul£. < ll HIV j^^S (3>^3 ^jJI « J_U» (J_t-£5^J JLaJ 

« J4J)) (jls ijlil! Jjj 1 11 (j-l^j • («-IL«J! ^tjjLlI (_)jalSL!l j<u j-Slll Jj-ia jJ! jujlxjJI 
i -s^LJJ (J^s) j-tjj 1 11 U j^-j-o J^s io! j->J! ^jjLi llLSj I ju (j-o I j-a> 
De computo vel loquela digitorum ^Ij-ulj 4jLj£j . (. «_i ij^LJ,! <j»-(J 
^J_u_4_j cLjjjJjaJ L>.j-*Iu («£_)Lt-a VI ftjl 0 *" i uLi ^^tSLIIj JjlJI <J^>.») 

(jL^j .SjjjljJ! cjIjLJu^I ^!jLitl<j/Li iQ^jH! ^1 jl>.Ij oIj^VI £j-«p- 

. 4_uj/ i_aJl (j_o (J I LijljJ I 1— ll 1 n-»JI j^yfl i_iL£ jtukl <_i LiSUt I JLfli 
J^l i in (j-ol—j-a ^" 1 j rt (_£J_J1 ^J^jJI : {j\julg[juz (jL^-U « JLu» aliaj Ij 

cjLjLajJI (Jjlj d 0 1 ii-«.j i>ju ^Ji o***i i nLi cjljLiol 4_*_u_uj ijr ll t.s* u (jl J[^_l>J1 

jLkjj/I (ji^- SJVjU J q <"i 1 uj (_gjJ! (Jj>-jJIj t d 1 nj'ij ^ 1 n'qLLa J^^p. Ur^ 

d i fiLt^j^Jlj * i"i a 

alAjfrl aJlaa< 

j-Laj .oLJLlil.! tfj-Oi iLL^i! LjjJaj Jy>-J V jl 4jL#j}UI (^Jl ^^iv 

t «5-jJI 1 ..ll j!jlcVI» (j^iaUlj cjLlUsLjjJI »l olr jL^s .j^i—i 1500 ^Lc 

jl_UlVl 4_JLZLo Cj_LC^ t \JLL&1\ j * 1 a * 

V (jljj_«JI (jl jut (jL£ LIj jl ^«>j L^jLi jIjlcVI i-Sj-c 

i£btL>-j <_ 1 1 1 11I (jlj iSJjLxjs 4ijjJajj) . J^.V! ^ a 1 a ViajLi ^ala i« Li^!jj» 

5lSL^LsJ.Li (<vl^j tpJ!) I j-* Cy «4jc>LJ!» olJ-Lj^l!! ^ JUJI 
^ j_utj diljJ ,jSLj 4jla ^SjjiLiJI S^LajJLi L^oL*lflil ^ Sjjj^ISLII 
(jl_oj_I! LdJj » 1 j p. j_jj_»o LdJi jopo Lx-ijj iCjLI 1 n-»JI *ljp-J 



2J 



.4iiljJ,t i^jliill ^ jljLcVl »l n i .il SuILlLa ^ ,_£jlj=-a JJjlI! ^jjLj (jl 

Ltj-l^ij ol n Ktl ^jlsI t>u ji ir^Vl ^1 jlcVI j? Sj »nll ij^c »l n < ,iLa 

CjLiil! ( _ ;r 3 Lj-Lu j_uSL!l 4 i Mitl j . »l n i n^fl o JL& j_y>. jjj . m£ I ( _ ;r 3 Ijlj eu ■ u\ 
»LvmVI (jLa ijJjLiLtLij i4x-iJ-2J! jj ■ -«»tl 4^L2!b d *a " . L$j d ta yj 1 1 

■jjlu La LJLc (tjiSLkj 10,000 ,1000 , 100) Sj-j-i&I j!j^>U iuJiJ! 

t j-tjl 4jr JI j-uHij ! JLAj . jj>. I lS'- 1 d ^ ^ ***' q i^^jltjo ^^jJL.J 

CjL^-iI mi "11 (jLa IjlSL&j .3j^>.Lia 4l>.j_o mJjjs-I CjUU (j-a CjI nKII aJJb 
aLta-j jj LaJ 4_iili»J,l (_L».lj_tl (_jJI j j mi" jl si n i u? ( _ ;r 3 (JjO^'j 

JJLkJ j<u-ul 3 nKII tfjut (jl .«gOOgol» 3 nK ju>.l i ( .i LuLa iiillj ^1 i \'*^j 
Jl#£. Jila j<u-uVI I JJt £A-u3 JLSj J"'^ ' 00 £ *-'t!- 4 - 1 ' J-f^ 

(jl (j^La-i (_pJI prefixes «^£.>Ij-jJI» ' * ~ , „l ^^SLjj-oI ^JLc La jl>. (_,_!! c-ujja 
(JLd_ij .(...<( (jj j I jj» i(((jj_jijjj)) 4«(jj_jjj» i«(jj_LLa))) (((jj_jj» ^Ja aXu L^JL-£U 
. j-JLi^aJI *Lo-i <j->l L&J Ju aj (jl£ ^^Jl Cilj i^iVI (j-a «gOOgol» 3 nK £Li^ «bl 

cijLul i ..I (oJLc (jJI 3jiiiitbj • (_£>>•' dilJLl (^Jl (jVI 3 nKII ojjt olio Jl3j 
cjLLI ^jji Lajjjjj lJ>*-' jIjlcI *L«jj/Li LjJaLjjl (jLa t J in" . ..Il (^ 

Jjlj i4_uj/jjJIj 4_ujjlIIj <LlL i^gJIj 3jj_Ajo^l^ 'U^* '.' I j ■*-"_' 4lajjj_a j-lC. 

(^y^ jljLcVI »l 0 Mil (jL^ i(j_ajjlj JQJ?E_>J1 (JjUjLd^QJ (j U**n Li_t£ Lai 

3-jJil j ,„^l j S-JLtaj^l j 3 j in') j^JI j 3JiUVl j 3jj_JL>JiVI) SjjjJlII 3_uj|jjVl 

4 1 1 ii itL) (_^JajLjj L^tiaju d 1 ' a H fiL^jjjj LaLa-j 3jJL^_a fiLcj_oj?e-a (jj^-J C 4 ^^^^ 
jcJLc) L_j^>.jJj_lj_iJlj (_Uu>JI sLuj 4JlL1I Cjljlj-io <Lc j_aj?e_aj j^t-JI ^JLc (^jJI 
(j_o j-Uslj j_ol =LxjJL2JI jj LOJtj\ 3^L2j (^1 Ljjl i n" )l j . (4_La^iSLII CjI jj^VI 
(^ Ji£.^/I (jjiAj (_,lr 3JI jjl ol nKILi Lj4j ui (j-oj I J ciu-l LjjLs^Lc 

4_^j_<iJI 4_ujjj^/l CjLtill Sj_oj ^j'j^ 1 j uj CjLiill (j^s (_gjj>.| Sjjsj 

(^JLc ) j uj 'j . 4jjj_i^iJI j i ^-)l jjIIIj 4_u_uj(jJ1j d j<j i"i**iT1j cLujJjjJI < taj 
Jl>.Ij (j^s CjI nKII ^ya sLajLoj Ljjjjj (_gj-JI (_Li<j/^/l ( _ ;r 3 Jjlj-II (JjJijJI I JJt 
."<\l J ^ * I (Jj"^ Lj ? > ^' Cr^ A^j) • ^— > LtAJ I aJJb ^j'^'; ^j uig (^1 



2fl 



.(4^jLiiji cjLs^Lc ^LujJ ««_iT» a K 



English 


French 


German 


Greek 


Russian 


Polish 


Lithuanian 


one 


un 


eins 


heis 


odin 


jeden 


vienas 


two 


deux 


zwei 


dyo 


dva 


dwa 


du 


three 


trois 


drci 


treis 


tri 


trzy 


trys 


four 


quatre 


vier 


tettare 


chetyre 


cztery 


keturi 


five 


cinq 


fflnf 


pente 


pyat' 


pyantz 


penki 


six 


six 


sechs 


hex 


shest' 


szesc 


sheshi 


seven 


sept 


sieben 


hepta 


syem 


siedem 


septyni 


eight 


hint 


acht 


okto 


vosyem' 


osiem 


ashtuoni 


nine 


neuf 


neun 


ennea 


devyat' 


dzyevyat 


devyni 


ten 


dix 


zehn 


deka 


desyat' 


dzyevyat 


deshimt 


father 


pere 


Vater 


patir 


otyetz 


ojca 


tevas 


mother 


mere 


Mutter 


matir 


mat 


matka 


motina 



Note: stands for the Russian soft sign, which changes the second of the ending 

oLiil! j SjIjJs L$lu L ^ji\ <_jLil!l (jjo J£ ^ jIjlc! Ji Li! I SjjLSxjj 
I j . ..a . 4_uj/Lj/^/! <La£L»J,l ^a^U (j! J->>j LijLa L^-Lu jj-ujJ (j-^' 

t Sj j j ^ i i(j^jJI jjij-a^j .^j^/l SjJajJI jitlj «numero uno» LiVl 

I JJlaJI l_SjJU (^J^J 

i<LJLjiU ^ (jJLlII jJijlII j<u-u! 3 <Ki J j i"i . ..j i(Jja^/! ( _ ;T JLc. Menninger 

icLajJalj Sjj-* (j ta «J 4jLs 4-oJSLJ JJLr»J,! JJX- j> j j a II Lai .«4j^Lj» 

.«j-u^ i^j^Lj i^jLul 4 Jl>.1j» ^o-A a Lta * ! I jJjuj i4j^Lj (j-* 3 »^ mi 

. I jSL&j 

• jio^M 3-b.jJ.I (j-u^JtJ cJljLa 3-LaUJI SJLLII (j^j ^ iSJaJLcJI a jut JUC j 
Jj-aj JlS « I Jl>- I Jljjlj (J-uj-I o^-''' o!" (JjV^I ^-^3*^ ' Jlj-tl Jj J < " (jr^-J 

>LlLs bjLc oLLa» LJ^a ^ Vjljj «(jrujjaj. VI (jLCJU V» ^juJjSLiJ 
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L$_La -Slj— s (J^J . <(d i mi (^_JLJjt))J (( La^j (^jujt)) (^>£- jj-uJ-d-U * iLiSLJI 

j^il oJjLa ( _ ;r llL3 i ! JL>- 1 j j » i r-i ^LaJa La J-t£.J '.«4ljJj cLLJ L-iJl » (_JJ_a 

(jj_LLo» ^jJIj Jj-^l c^-l£ L^-mjlxj L£ <j^II SjjjlkJ! (_£jl>.I 4jT 

Lo-j-Sj gjl alaVI mJ jJ) Sj£Lj1! 5jj mi j 1 1 3j_iiJI jtjjLi y-l i aj| LuSLaJj .«<iLl3 

8-7-6-(ju) 5-(j_.L^!) j! yt) 3 -(oil) 2-(Lil) I 

^jls) I5-I4-I3-I2-I Ko^JlJI ^ 'O-Mc^Ujioj-io 1 ^) 
• O^l) 20 " 1 9- 1 8- 1 7- 1 6-(3 j 

^lc 3JljJI djUJSLII (jla i«googol» 3-*KJ La}L>. 4if ^1 SjLiyi jJi^oj 

. JLs-lj (j^aie-iS) (Jjjs (j-a (_p2j_i2J La Ij^L) lijJJJtJI 2 ^ kWI J^a I <j l"i a i JlC^/I 

(jjSij LcLjjvI <_J taxi . ( _ ;r cLaj>. JoLiiil <L5cjjjj i ( _ ;r cLii>.! ^Lii Lgil 
L^jLa itilljd Sjtjlij) 3_^V 3-L.j.a ^ »l air 3^Lc Lajjjjj . SLpJJ 4LL3 

ijjjjLLlI JlJJlC ^Jj ^ 4H_>o ^jjJ L_u^jL^ 4_a3 * dji p ' ' 11 M La 

^j^-j-j^a-J J_u jjjj JLj_aj>.jl (3^-* f*-^ .CjLuSLLI ^j1jJL>. ' ^> La 

.CjLlUsLjjJI jaJLc j^jj! mJ jJI jjk dHirH j' Fibonacci mmLij jj' 1 ^ ji Boethius 
(j^-jjLc «Lcojj (J^"J ' (jr^ c L»-"Lu/^/! <"«tjjU>*.tl Cjjl>.| jjl 

J-a-nJ! ( _ ;r ^ I j 1 iiL^/I IjJJ (jj-L* '"'J »l nUII Lai . jjjjjjjJLaj Q^J^j^a 

ui^ ijj^i"^' JlLa dJila 1^! JjV! Lai . I flj^IaJJ 43jj(Ji,! £jJ-£ 1 " '"' (j^ 

^riU I ^U^l ^iMa f W^dUJI 

i4-jj mi i II CjIjLSLjjVI p la « a (_g jJI kijJL^jVI JL^>JI Q^jLan q\ 
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(jjJil!) William of Occam ^LSjl ^LJj I j_a (j-c j^c jJaj p j'al. I a! 
JlXc (Jl <n" i ul '•cr^y-!L<JI (jwijljtl ty&scju aillj (j-lu£. jjIj-II 

i« I J * a Jjal JJjlj i>jL>ol (jSLcil (jjs (jl^ I jl La J-aX. jLjo^ *LlJu^/I (j-a J-^J^ 
(jL^ La^) «j»L^jl £j& i »» (jl . « 4_iJI «L>-Laj Oul La jjLrtjj «Luil J a ■»"" n"i V»j 
^^.3 d , ,.lAtl cjLaJaj^JI (jL>.j_<Iij LljL^ La^jj? njOJaiLI (j^jLt ij^- 3 ^ 
L> i a p-j-ul L^-j-Lc ^lLa-JJ i«L*_u_ujJ! pLtJI ^£_}Li_a jj-a (jV! (^j-A (^jLajJI tiUj 

(jj-jl *Ji— 1 1 jj ' aa 5 1 1 jl) 4_LajJJ 4JLLs_jl1I (jajLs t^jLj p-alLa tjLj_a 4_ajj 
'3 ' 1 '"''*" " ^jj uuJI CjLcjLCJ! (jl)) '.^LlII ^tlll (-;r Lc. (_)-aiJI (jSLa-l (jj-aj-tl 

L^_Lljjj (^^3 j^jjLJ (_gl 4j>.j ( _ ;r 3 i—SajSaJ! 4jl_Ju (jjs LujJij « ( _ ;r <Iu (J£ '(J-«-aJ jl 
( _ ;r 3 4_t£. I j j < a j < ir-i^/l JL^_>JI I J_j_a jj* oj_&aj>- I JLoJLl IjUt (jl .«<_3aJUI 

jjjLi 3jJ-<-u-a ^ Ji*-a (j-uajLaJ! . jjs. I ^Vj-lm 

uJb) *J_lU 2 taJLj ji-L 4jaSLa LojLu, L&LuiSLi ^^Jl jljLc^/l 3_JLXLaj 
3_al_Usl pJi (j_a-LaJI Ij i ,i m V! i. .j mlj-jJl ^ (>laL«J! ^Ic (jSLI-Oa.ljJI 

*j uic ^1 jls-Ij (j-a jiju LuLa I jSLaj . LluLo^ J^- 1 o' o^i 'L^L*^- 0 cjIjl»»Ij 

. LutjLl^si (j-Aj iCjIjJ^I I. i I il I? Jl Qtll ilL 

(i Ljj-tTuJL^ )> . J_>. Jl^ jj>. 1 tJL^- 1 ^-^J * '*'"" CjLi j_^j?c_a (_ii_u-iaj 

4jl^lu fiLajjJo L^ji 1 Le3 *t c/^-p (j?-^ «*— Jj-iiaJI 4-iL»C ^j-tliJ 
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£jLi^sl (j_a I i Jj'a Laj (jjJLlJ! (jl I— al i J ?i~r g rt ^1 I l eaJl SjJill! a JJt dol JlSJ 
(j^j^Sj jj_a j<s_C.jJI I f j . cLajJLia sLul i a> (JLaX.1 ( _ ;r 3 I n ^ al JLy~i i u| (j^-aj 

4<(^j^>«^L-fl-JI * )1 i n 4jLi a j o ( jj-'jJI t»l aUtl (J^3 £-jLt-a^1 * il niv 

(Jl^Ja Lijjjl (jr^ i_ul£H! CjLiI i h-v ( _ ;r 3 OrS -4 -" bjiuil q\£ i— iLui -»JI I JJt (jLa 
Jj '^^J-II Cr^ 5 " 4-ij3j_ijLll Lljljjl U 1 "" 1 '*.' AjTr'i.iiJ J'jLaj 'Oil) -3 * J - C - 

« jlu» Ltj£Jbl (jyjJI jjL^sVLj cjljLi/V! j-^j Vl *. 1 a V i o Ljjajj-a I j j la ' <d (j! 

(j-o Jjsl I 1 J * " (jJjJLC ' . 'J ' '*" 1 J-^J (jr^ VllLo Jajtll 

I »&uK liJjJJ ,t_jj_UaJI Jjlj-»- (j-a SjLa^! (jjj - 9j 7 10 

t_d JLu ^J*C mi . 5_SjJLa-a^ uuJl dJjLjLt-a I (j^aS^jj 1 a <frLo»1j dJL^>-1 ^oj tilt_tjt_i 
«j Lai (j-j' l?J-^^ Sjl i < Jo id i ii <!■■>■ (Jj^l -SJulJI SjLjj i njtl 
<jj! ^1 i^-La-J! tilaJJ (jjlil! JJjlLI <LujJli Mill JjlsI .(5-7 = 2 tj^/) 

j^iL^jVI jjlc j-a^-l <-dJ i Jjlj . (5 - 9=4 ^^s/) j-jL^I jjj! SjJ.1 1> jut ^ 
t-ij^l Jju . (60= 1 0x6) 10 jjjJLi^ijJ.1 t_i>^lj <(6=4+2) SuZiJLl 
.(63=60+3) I aji^tj (^Ji (>-^>«-?<II i-lUsij i(3=3* I ) SjjJl^II ^jL^VI 

.63=9x7 t-il^JI oil 

slj^-^l (jla (}lla 14*13) 10 ,jjs La^Ia J£ (jJJJLC: l— Ij-ckJj 

UUtll (^^C SjLjjJI (jLj_uJ ^_)Lt-£5^/l ^JLLi 1 J-U 1_U| iJjjLt-ojLl d J 1 Ml 

jj-a LjljjIj m^ i imII JLjJI jj-a ^jLt-^i Cj^Jj ^-lU^ :d i u a -»J1 (J- 41 ^^ 

.(70=10x7) 10 jjuJLi jjLcJI i— ij-l^jj (7=4+3) p^ta-^j ijj-LajJI 

j>_jol_Lll j_a^>Jij (12=4x3) S-jJ-UJ j—iLj^sVI (_!j_Lis_j tiJJ j J_tJ 

^Ij^JI Qa_SLJa .(182=100+82) 100 . tj . (82= 1 2+70) 

. 182=14x13 

«J_jj» aLjI 4j| ^1 SjLfuVI jJLao) S4jLaj«JI tfJUt sLuijjI^i. La h_£jj 

I a-g-lj i *-» i^J-i-i (jljUl (jljJ-nJI (jSLJ '.(Jji SjsLc 5Jl mil (Jjt^Jj (S^j_<iJI 
(jSLaj l^juiJj 42jjJaj o! • AxB 3-ajja jLajl jjt I _iltaJlj iA,B 
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JLLa B j A (jjJJLjJI (j^jjua Jj-aL>.) jL^jI 

A = 7;B = 9 I0,>» J3!B,A(>» JSjjSu jr^x(i) 

7-5 = 2;9-5 = 4 (B-5) ^'kjII :(A-5) <^j— Jl jJI ^1 j-iL^Vl 

2 + 4 = 6 1 A-uiJ,l ^L-aVl i niVi! 

A+B-10 = L^^co 

6x10 = 60 10 jjuJL, vj-^ 1 

10 x (A+B-10) cj! j £**1\ «Sj 

3x1=3 SjlIaXI j_iL-oVl *_i 

60 + 3 = 63 i i^-iiaJI 1 c ^^oLj ^4j>.I 

7x9 = 63 Ayr ' -Ij-^ 1 

A = 13; B = 14 1 0 j-a Bj A j-a JS j^Sj jry>. (ii) 

13 - 10 = 3; 14- 10 = 4 B-10 <ji»JI -A" 10 ^J-^ 11 uH^ jjL-aVl 

3 + 4 = 7 4-uii.l ^LmVl i 

A+B-20 Ij'-j 

7x10 = 70 10 jjulJL, vj-^ 1 

10 x (A + B - 20) cil ^ A>ll ^ j 
3x4=12 5-j£iil jjL^VI yjjil 

(A - 10) x (B -10) : ^4 jU.5fl *3j 
(A B) - 10A - 10B + 100 iSjl^u I iAj 

70+ 12 = 82 c-J^UaJI unlor 

82+ 100= 182 lii (jJJ 100 <_ixisi 

10 x (A + B - 20)+(AB - 10B + 100) + 100 
13x14=182 :jjt AxB ol ja. jLa I jSLaj 

(j g i <iTi SLusJjIjiJ! ojut (jla i(13 x 14; 7 x 9) (jVLHI (jljut Li£j 

j j r jljLcV! i ii a L#J ■ Liu ■■ xj C^jl£ ^pJ! 3 5jj laJI ( _ ;r l£. Ltjlj VliLo J^JJ 
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(jl-jljja ^1 Oir" ( .1L1 JlljLcV! i n a L$J C^jL^ 3 LaJI Villa 

(JiLa c_t_jJL*_ut o «" t nLi 4» i^_H£La * ^ ' -ilJ^^-J lS3-°>^^ lJtJ-^ 1 -^' 

ill j^-Lj j! i La^l jjt3 ^pJI jiLAVI (jJI SjLuiVI jl 3jj . ..->JI cjljLiVI 

4_sLUd! ^j-j?e_i (jL£ 1 a 1 *\ 9 ' d ' ■■ * ^t-LaJtt T JI i_La_a_(J1 ^_^JLc j j i n" 3_}Lc dul^ 
(jL£ i J JUtJJ Sj_jJU>- S^LUs! JjLSjs '"'I j i aft H ^! j£l (j-a ^ j£ ^1 aL^aa. 

-Sjj-j J)!jLc^! «2_jLl£» «S_lj! J_jJI » 2 ^jj tail ojut ^Ir jLia. JLuj^j 
JL^j . Lg-j-Lc ^^-jl— i pit* Cj_iL^ (. i mi -»JI (j_o jJaS (j-^J i n-»Jl w i 
ijlu^j ' "it! i— aVT J I ^Jo (j 1 ^^-^' ijLal^a ^3 ^ i ajtll aJJt O-La «" i ul 

1 1828 ^L-^ ijr^^ J '"'^ ^^J^^ tjj-^^ (j^ 3 • ^ ' •• ^ * 4JjJl1! 1 

1 ^_a I j"l . I U , ^« . II aj_a, Jm'i ,i" i^iila isLuLIaj^jJ! Sj!j_r»J! Oul^ 

4_CJi^_a w L^a-aJl i>J_A jj-* 4 <j-r t's~> 4_o^ C taila III ! JLA 

J^ii-j . Lg^jLaj Lg-La (jr-ilT-'tl jj-23 1 834 ^Lc . (j jlU ^ ^Uj^JI 5_u^l 
Turner p . ..j) . L^IoKj (jUj-JI (jjLui ojajJo.1 4jLulI! a'jjt 



so 



5 i&ggi^^ 



6 



100 £+ 16 £ 
+ 9 s + 8d 



61/2) £ 
3s 4d 



I r JjiJ (jH-II «3j uuJI)) (jla ijlil! Jjj i ii (jlr j ■ 3 ii I" -»J. I si j uiVI 



J I 



. LoLx-l Lisj^ Ij-al (jl^ ^t^I J J '"'J (jr*-" «Lui/^/lj JJ-kJI 




J^l uj .Boethius ((^^jj^j* 4j1IJJ, Consolation of Philosophy "5 ^ , ,. Utl jljK „» (O^uj 
i-jl < njfcli JUL ^JLa-'wM (t> ojll j^-Lill d)1 ^ '^iiW (jl ui-Jl L ^&) i-3j i nijnll 

S^SLill ^.l^3^9^27^l ,2,4,8 :tjl~MMi.ilA (jLiJLlLa c-j^j j^JLi a^jj^ „,UjU^tl ^^Icn 

4_ii_tJL^J I <j-C -^-^^ ^ ' qt^a-lH tj-u ( _^u^l <"ll ( _ t j4^ t 1 j 1j T ^<j-uj^JI I jut {j\ ^JLu ( _ 7 uJI 
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j j c ^Jl (jL^ jjlkJI (j! Ljj^jG lit VI -3 1 ^ !j-ot I j-a jjuj J^) 

4uLajLesi*X\ J^JijJLi Ci m II j-^-L <Lt^a-LajJU J^a-JI ^jj la lie * ^j^-ujCLU ^j^jj^J^jJI 
tfj-A JljJiill tj|_)_jl£.! ^-ll L^J-" L>^ 

JJt> (2>^ L L^-J ^ ^ M i l 

j l"i i w i aaJI (jlr (jj^ CjjL^ (jH-II dJ_t£ '2 Laj i nxll Ci^La- . nil C^jl£ 

. 3jL*jJIj 4j.}L*JI SLpJI i_JLIa_a < la « a 

Arabic Egyptian Baybylonian Mayan Chinese Greek Rom 



1 


1 


1 








\ 


2 
3 
4 


II 

III 
III! 
Ill 


11 
11 » 
MM 
ll»t» 




£ 


ft 

S 

t 


(I 
hi 

IV 
V 


5 
6 
7 
8 
9 
10 


M 
II j 

nil 
ill 
mi 
■III 
M 

A_ 


»M 
Ml 
■ til 

111 
WW 
MW 
MMt 

•lit 

< 




1i 
K 
A 
Ji 


/ 
1 

e 

i 


VI 

vn 

VIII 
IK 

X 


26 




tl ttt 




I 




XXVI 










K 
5 




0O1XXMI 


273 








7 






1 1 .578 


/* 935 ivi vi mi 

1 • SJ 'Wl llll 






i 

5 







!i3Jjj j! p^l^ '"'Ijl -^~''l JjT- 1 ' u v uVl i al j &VI (jSLl 

Ij^Iaj jii^l 3jjj£_a Ijl Ji£. I i_J LajJ C^jI^Ls " . t3 1> LjaJI JUJLsoj jjuljill (jj-u jl 
m-fljl iiJLs. ic1iIjla1L>J,I (j-o j-jj^ (j-^J • L^-<J I jJiill |_£ jj sLsJajtJI j^jljj 
dj-jjjlj ^ -l! i c (jlslj^.^ CiLiI i n-»JI (jjj m" i ii j IjjI^jjjjJI (JjiLlII «Vjl jjl-J 
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,i.xaJI 



(jiaju (j-Sj • 4jj/Ji2^ (_^>-J isU^sLi. I jl Ji£.i I j~ a ' i (j^jJI 4jjjSLU jl Ji£. VI 

jJ^Jiit l_Laj Cjj <i" 1 nlj i ^-J-*- 1 (J-*J J-La ^ U^-> ' n^LUI 

w a '■» . L^J Sj_j_4^5 jlj^cVI oJ_fl> C^jL^ (jr^' d salami — tl j|j , ,,| 

^jl^Jjtj Boethius (((j^-j-j^-n) I j 0 1 --j j ^jIjJ! ^jj-SJI 4jr JI j^jlj d taj la a 

Lu i~i (_j lj i^LjV! ijj-fli ijr^ (j- 0 La Cy - i - r 'LjSD' 

. JLlhj JLs- jL>. (J-«-*£j (j^ 1 ' 1 L-Hi-L 1 <((jj jLsoV! » <j1J i_ijjx£ I JLfli ^1 j la *j 
O-LIa jJa 3_i^SLU jljLc}U «4jjjV III)) i«SjlSj(I!)) 2 otViVl ojL^ Uj 

1j-J_i£ (jLb t^jLaj-J! (j-° M T JJ^3 ^"-LJ ^1^4 ^lll CjL)L_u_>J1 ijr 3 4xqJU-uijQ 

3 «jjUU a^jLiJI tuLoLCJI ^iJ^Lo jjjG La LJLi cJi\£ ^1 3j^,,il^tl 

L^^c (_yj.II cjljLciuJ! |«jkcl (j^j - oj-^'j ^j^^'j 3jsjSLj>JL^ . ^jji-i ^1 

. LH'G (JUJI 

ojL^ I 0 K'q I jSLtj .SjlSjiI! j>o>I! VUjtl^! . 2 laj . ojJI SjjjjiJ! 
3 ' 2 « ^ 5-ul 1 .!-»■ Jl <r I L^jjjliLa cjjljj! U , „_.i« Sj^SHI jljieVI 

iSjjjsijVl (j^s L^^a. ^1 ^> u 1 ,m jIjlc^I (jLa 1 Ij^Iaj j"'^ 1 oLiI , 
^^-uLj mille j nK JiLa 0 K ,j-a ^ j^l ljSj^VI J <i <"i 1 ,1" 



(JL>JI ijr A Li^ 4 j^_ajJ1 (j-* 3 CjL*_sj>u dim nj-tl dJJj i(« Lilt » 4_j_Lu^ULi 

jj^-J J I iCj! o 1 II cA-JJ Lg-LtJ Ja_L>Jl (j^L«j sbi dlli i(Jl^>.Vl t j-mJ-l 
L^j-Lc S-i^-lS— LI SjUI ur ^- '^h' J? ''"^ CjLa^Lc juj 1 j uj «T 1 1 Ltajj 1 J i aij 
JjJLaJI crlJJJ . ((_gJj_jJ! 3jJ Cr-^ k ^1 _jl J^*-^' (jr^- lAj JL ^^) 

4_ujjiJ| 3_uj,jjJ^JI JlC^/I allaj 2^1 .Vat Ojjj 4ji Li£ . 3Ja2ill aJJt, (Jjl . nil 
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4_C J a 3e a 500 J-^' 1 ^ * ^ « (jl^ 'di^ 3 Ly^^i 
Cj l_£^a_aj?e_a ^ J Lcaj ) jl <<*>V1 i till ^j_a cLilHjt_a 

cjLii!l • Lx-al Lajlc (jSLxj tii-La-i jjSLI! 

^Laj>.l L_»-1L>* «La3j .Jj^Is j^iiLij l_$J^>. jl.} 4J1 i na 

( j)J-"' (j-o Bering (lLLljj_u) (jjjLiaji !jjLi>.! ^-il (j-^ 

.(a_L^ 10,000 j_La) jji-Vi 

(j^-Ljjjj^M »1 aUTI d j n 1 11 1 t_£J-J1 ' " U ^jj-S olla 

(jiLc ^jJ! Incas (LSLjVI) <. 1 < ^i ,_jjJ -SlilS 



.'I 1 i,i< II ,_a Aztecs (di-jWl) Lai .5_i»^S-a 5JL? .,. . 

L^aAla (jLviufu I 1 .(jl'Kjjlt ^'a Maya (Ul 1 er^^H 



n 



(j^Laii 1 11 a ^ I ^ji^ ' WjJj' Lr 2 Mycenaens (qjj 'j ' "U) 

i 4_j_i^_lj>J 1 j w La 1 !1 LSLjj-at ijr 3 d 1> ' gaJI ^\jJt^\j JjLatl! »l uj < nljj 
ibJii^JI iaLaill OJLA jlST (jLa i4jJUjiJI l£j>oi ^ 3 n» ui\\ jlJI ?"tl ^j^-.'J 

(2?** J I i-qVI ^jK i nil 'j-^' ' (J-*-'' t T J _^>- :>, ^' L^i-*-" '-dr!- 1 '^? * ^^'_3 

_}J_*J1 4_3j-*_oj 4_u1Jl^J1 ^_<_ujJ1 jj-* 3 UjJ t mi i 1 1 a, 1 Sill cL>.jt jjj3 1 + < "tj 

J-ua-aJI I j_4 (jjjJLjj . LjU.1 JjLlII JL2j(II jIjlcV! ^LLajj jj lall (jJI 
3-<SLj_>_oV! p-ufcLULi <__K>L>- ^LjIaI £-a i4jSj^oV| 4jJL^JI 4^L2iiI (J-aLSLII ^jJ.! 

(j-oliiJ! J 1 — All ( j J /)£Ljj . l£LiV! (JjL^s J-i^. 1 1 eajlj ijojj-SjJIj ^jjd! 4-JI n i^ll 

^ 4J p^jj-^Lta <_ya j-jjSLi (3*cl JJjlLI pfl ofl'q (jl^ (jj jJI LjU.1 (JjLil 

.4_ujijjVI 3jL2JI 

LSLjj-oIj Sj^lU oLVjJIj LJL>- 0 ^ , ,1" (^11! (jlSL^ (jl^ 

JLj_t-£5 ijr^- 3-iJJL) Cj Lc^jj^JL 1 j>J_A ^* * Oijl^ 4 algje q CjLjlI ^ K*m 

J J^"J ^J-I^J cdLljt j>LaJj S-jJU^iJI ^J>ai (j-a 4L^i (j^ 
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Lai . 4_lLl2J! t_!j|j_>J!j U-c^aJI ^e-l £ L^>- _a-a ,j-uSLjj_a^M Jlj-L^J! SLo. OuL^ 

Lulls 

jl (j^ j 1 j I -sj (^-Jj-SLio (JjiLlI! ojSLj (jl (jjs ^J^J *l *J ilali 4jSjL>JI ^jJlJIj 

\^j-x^j joJ p-^-iLa (j-aj . 5j La-aJ b w 2j 1 1 (_g jujui I jjL^ (o^jLs n2Af^i> : ? , - 1 

(jLS • -Slj^cVl jl 3 j o U II 3-3jjl1I ^ oljj tall I ,_LJ^ .JJ^ ^jj-u 
i jljLc^L) jl Sjj^>J,l CjLiI i iit 1 1 a j J a a ja^jjj (j^J («-! <j^L! i JjlII p^-iL^-aLi 
(_pjJL>JI 4-2jj_Lij ji I fl>l a ui VI JJjlII qC ^\ ■ ) cGjjJa p^jjj (j^-J («Jj 




I j ic jujlj MJD^* 1 ^' Lr^ ^jljL>>jVI « LaJ «L>.jjjJil jjl _o->JI O-iL^j 

i<j-UjL>JU (j_a 3x. jjjj*-a (a^j I Jj' a Cr^' ''j - ^' -SJjlS . sLotlisji ^d3-°J 

^l^j (j-Lc 3 m» a CjIjLiS/Lj «Uc j i <_i (jL^ . p j ba (jjj-II JJLkJI -jlj^l Sjlc ji 

j i n f II cjLiuj jjlc tjL^j . ^ * ■ 3 II j 1 (^l-*- 41 !! j I j ' ^*-^l (J^>* 

.t_!^_j_>JI ^j^Js i_ijl_>J,l 3JI uu iJT l\ j j I j « La La a j LgJLuij CjLSijjJI tfJLA 
.(_Jjl>.VI £LaJjj/^/lj al j ■ ullj qm\ jjs^l (Iryj-j (jr^ ^ ' (J a iu i n~ CjLJujjJI Oul£j 
*^Llaj p miJ £_Ua^j tl)L^ La^ t4j^*s i n*ll CjIj-oJI ^_^JLc CjLo^Lc ^_ua^4J duL^j 
^tjj Li J-^ CiSj (j-^J • < U-ui3- J i—ij L>J, I <L>.j (jr^ M Jj^ 5 -^ U Q ' t3 -° e " 
3jj-a_o 3^Lc (jj-Aj ~ p-^LiL^txla pj>.La^>> ^j^l a^-i ^j^4Jjl_>JLI ^jL^ i^JjLtaJI ^j^ju 
^Jb j^4_a^/l oJJh ^ tl)3^ lXSj . ( _^ia_j_JI 1 al J ' eaJI J^-a a I tj La-ij t^j oAJtll 
^JLc «U ^lj^>« CjljLlu CjLJI J_La jj-a j-^-a^-tl ^J-t^tU ^ooJI ^-La-i La qjjLlu] 

. A t'tiiy- ^jjs 4ILaJL>. (J^la J I t_!j|j->JI ( _ ;r 3 (j-«jt>JI 4j^Li jl sl^aJLvu (j i 
I j~ j a. Ij (jjJI jj^^/l (j-a jjl 3^>JI (3^^-11 J-kJI Jj-r i uJ (jL^ 



J9 



mil 



in \m 




lr Ojibway ((j-jj j j yj\) 3 I j Laaj*_& ^jj- . <LuL\J! 3JLj/jJI Lai 

(_)^ I u I ilZXlJ 1 (j- 1 *-^ J"dL9^-*-^ (Xiv Cr^J .SioUX ((j-u£jj ( n) (JjLiJlJ p_ljs_a 



Jjj ^ (_pal i^iSt ^U oil) "**•"'-' (^H^) f4 







) 


h 







j»! JlidLj/l 4_La I j nU" La^ i JiJtll ( _ ;r 3 3jUJL>. JjjIjJa p j 1 US (_g jJI J-Aj) sUoj^jj 



no 



iBlack-foot cj^s tilMj SJLuja JiLa ^jl'lj jl SJLuja c^jl^j . jiisj jo-aIlc 

/oJ 4jI Jljj . IlslLI 4-aJgifcjg Sj-jJLt-a 1 ^ J ci^ 0 * Lh* ^-^J-* 3l.it (J a *" i uj 

. L^jLJu La ji CiLu^aaJI jl J->JLi JLkJI jjLrtjj 4jlaX. J^?-*-" 

(^jJLjJI ^-ll ir^i? JJLC.) 20 (jis- ^a->-U LiJ^La CjljLgJk! ^j" i .i a (jl^J . JJLkJI 



« Cj1j.it » ' ala 4jl_3 i L^JL>.j 4_*_u_ujJ! ^Jjl i nil ^yzijul ^jL-uj'^l 4^>-1 ^jj 
(_^L>. *L>- jj CjUaLiu 4juj I cLajj . J'^<! 3 s *- 1 i J a J 4jLuL>JI I a uiS[ 1 

' (I j *" 4_u JLkJ.1 3-^L>.) \j^'tl jLCjj! : JJLuJI jjalaj 3 a i uL>. OuL^ 
*C ui U Cjjl jJsj . J-ulSLUj (j'jj^' Jl at" ' "lj '(j^j-II 0"W^J 'ff->^' 

J_i i<_ i i n-fcS 5 I cjLI i oaJI JL=ca ^ V ^Jl2j ^Jl 3 ri uuSI U 

(_£jj>.| *Luil ^£1 J I) 4_uJiJti! JlaJilJ! t_lLxC. (jSLj j«J i4-lII a uill LCjj_al 

■ i aljeUI Ijl^J LUaj! LiL^ Jj k. 1 1 a> j jjijti! 3 rilV"U 3JL*JJ (>j . iuSjJI 

w I i«LaJi (J-Sj (0-1 *Lj I (j^-^SLjj-a^/l Jlao^ll Jjjuij! ' aljelJI <_ i j i n 

joJLc (Jj-J La^J w al ah II j_JLli! 3_LaLuJ 'D -1 't"tl <-aVT (_JJLa 

jjjilll Sjjj/Lj/^/I Sail! (jLa tMalinowski i .i'^a-LJLa SjaLSlII Li^.^Jajj^ij^! 

ja_j_a_L! J-iJLj^ Sj-jHaj 3j_)JL>. La_i£ ' a ** * j^paj-aj 4_LaL^tIl£l 4^Loj jj-a jjolu 
^J_d> JjLaj . 3 Jlj JU>. ^LaJU L^lAsej p^tl aJJt ^Lo^j J_uu L^jj i4-ajLt-uJ1 
^ nUII JoLiiillj 4^jJti! ( _ ;r 3 I i$ J~ ' " a (j-a SjLc 'Lj-aLaHaV! 4iL2jJ! 

IjjLi I jjjuj) dJLujVl j LjUI j LdVI ,JjLi3 Jiajj) .3j^kiJI laLajJI (jjo 
CjVL>J! tfj_a> (j_a g x -»JI (jSLaJL! (j-ai '• ' n'^a-LLlLa JlC,! 

. (3 JLjLj/ C^jL^ (_yJ-tl 3-al flail ,j-a 5UjI Jj jii^i OuL^ Sjjl 3-al flail jl (jlc- 
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^-jj i ii II (J-SJLil (J I *C i"il Jj-o - 3jjJL>JI CjLiLfljJI JJu^JI IjLA JlcLjijj 
i I j«j i a. . (cjLsLlUI (jlj JjLulI 4^jjLa JajLj/j (j-^j) 'J ** ' f l <<*>J 

(jl LSLjj_oI Sj^l jUa J-i^- C^jI^ ij_ujuJ! CjI jjj_a p fc> » a (j£. N , '" a 

. Sj-jJLi-^J ^>t^ •L/^J W* - * (lA^^-J (jr^i d ' (j^-4-> i \j**tlC i( j_ajJ| (j! 
i— al mi'i^VI (j_aj_II JjjJ—o jjjjLlS (j-UJo-^JI <j-GL& ^1 Jii>-" i nl (jlSLolj 
S^jjla jj* (^lilll i— al Mi'i^Vlj . p-ijJCJI ^ j j a a ^1 Jll (jjjJaJI (ji^. ijj^' 
Cj Lc j_«_>J, I CjL£j^>. 4_<j/IjJ_i I_AJLjJL>>j (jSLx-i jj_aj.ll CjIjLs-j (jl 

. 3j_AjJI (La_ijj) j_a_o_lj (j ii g ilill «L__£_Litjj t4_jjl a i nil ^->lj_>.^uj 4_j_a^j?E_(JI 

Sj_Juil JoLxj^/I j-jIj i^l in II 4-lL^3-i1II cjIj_JuJIj ijL^illj JJJI i_-£sIjl. (jl 

(JjjJI i uuj\ c-i-LyTj 4i-j-_il! d_»-L>-5! - (.gjj-- £j-2_>i I ^ 1 "~>ll CjL>-L>Jj 

t uJL^j (j o ' gaj * p_i^dj ^J-2uJ1j - 4_u_u_L>JI cl_L_lla__ll t^a__ll jl abtlaJI ^Jl 

£^a-»-j-llj i J i '-"' a i Cj! Jl_-^o-i I J '"- -LUal »" i nVlj 4JLl3Jl1I j-aC CjLj/I_l2JI 

(^1 j jl_L»_a (j_a Vju (<ajj-»_a -u^l o t n ^Ijj>» t £*jj-i ip-*) (jj-^- jLj-«-a 

» )^ « mi (j-U (j^-i p-I (j^l (J^j ^1 IjLA (jjs ^JLdJ i(^t!La C-ijLlJI ji £^a_>Jl^) 

I— i Lt - 'v j^Q Lal_lii_i (_^t i« 1_jJLjJL>. >> La_j^23 j^>»ji (j-« fiLul j_JI clJI tj Mill l£Ljj-xt 

j^j-a (j_a_Ldj djglr 4JLj_t-£u <LiJLuJaJ| Cj^l ^jtll 4jjj jJI 4_Jt_j_LLiJI lLsjj-j I J^jO^j 
LSLjj-ai (^_a t^J— 3 d J I ■ 2 **'■■■ a CjjI^tJ p i nil J i Till (j_a (jSLx-lJ (j_ajJ1 

w I c Lsjijjla ^^J-II (jl^-a .4_lLsj(JI ojLA JiLl. Sj^Ljjs O I ■ a a j i^J-"" 4-l!I <i uJI 
i_3jjijJ jl I j" j i • j»Lj^I tj*-? t3i>^-^ SJjL=" i-ill-Lfli (j^J pJ (jSLI i3jL>.j 4j| 
IjjLa 31 -i'j-^l "^-C. I jj'a yjjj>. 3j^.lj SJLa. IjLc La^a iJLu i_<^ljt3 

L^Jt_U5J?0 (j£-4-> ^LlVl (ji L_ajJtJ (j^-1 . p j 0 &l n (_p3^a «l^t_UJ JL>.lj ^LLifu 

(j£Laj =LjI j I iCjIj i i ii II J JJ g-uJ Ij j^uLj/^/I (Jflo j-J^I SjjLjjla CjI JLs-j 

i^jJLlj (jL£ ^j-jJLs .(JjL^jJIj cjLcL^JI JiLo jJL^sl cjIjl>.j ^1 I j . .. ~» 

J ifVq (jjs ^^jJI J^Ja j-uu (ji (jjs J-J^J • I fljj* <i; / ij j (j n a i" i t l ^X) - ^ 1 

Silii ol 
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J l2u uaX\ CjLu-uLlU (_£Jo-^ t_ukQiI (_yLj3J.ll ^j-^>- Jl'n n"l CjlCjjujJ,! 

I <-•» r- i_ajL»o 0-iL£ ^<a_j nJj^s-VI J_«_i I ia£ Jju (jL£ f'Lj^L' j*jl«U -SJjl!l3 

- ouL£ (_£jj>.^/! cj Lc jjijJ, ! (ji^t ij . I q-v ir-ull (jjjj o' c^i 

d_<_LajJI CjljILaJI C^jL^j .L. . mi-»J1 (jr^- (jijJtie^ ( jaL(3 - (_psjJiJ! I JL^J 

« ( _ ? _Ju ^ I r J-J-J-5 Vj a! Laj dJLcjfc ,jSLj jsla :3JjLa-a 2 ^jj Laj Jijlj J^Ja^/l 

.«jLijal 

] . 1 500 ^Lc J^iitjj . Luj_2j Jj^> j Mif 

>lj^>-l jVI I 4^L^a (^Ic- ^J^'j^- 3 ! Manco Capac (tiJLi^ j£jLa) 

sbjjla lj_j_al <J1ul£j . l^iljlSLuj ^ Ij iVttlj Jj- 3 <j-° 

j ) " 2 S La I a jjjj^/l J I j-v ^Lci Cuzco I j~ -i i a I c £y» j<iSL>o 

. £jj-a (J^J-a tJL^- 0 3_i1jJLi ^ j**'^ Luijq 
LaLLaj Ijij-SLljl < j jl '*» i2_jjj£_a 3JLJ LSLj^M jl flj^l (j-a J 
d ta i ulj J Cj^La- i ii tl JaAseJ C^jL^j .«LjJLc 4jJI_ti Ij Sjlj^^Jj 

( _ ;r i«j ISLiVI 4iJ 3 ^j-^j) ^ySLII '-^J'-JiJ • (Quipo j)<& ^jsj>.)cjLj^jjSLII 

^ j i d * La S * ji I J Lcaji ■ 1 SJ^t^^a d A 1" ^_Ls J CjI j (JLo^ ^j-a («3 ) 2 c B 

j_uiLl!l Q>2J! ^ 3_l2j^3| ^ Bangala (VLSljLJI) jjLj-^ Jlill J n » » 

JLj_>JLi jl uU (jl^ i«LxjJLaJ! 1 a II ( _ ;r 3 Ij JLi^s (jjjiJ! «i 'I Lj i"i (^jO)) 
CjLjj jj^ (jj La I ( J^LJl! Ji3 28 (jj^JI) dill (j^-" J^^'j-^- 3 ^' 4£LLa-a 



(j-oLiJ! Qj-aJI (j_o j_j!jJ! jl2jlI! J a +" i "j j-ljSLJ! J-kj I jut . 4-a-ijJLJ! 

Jju uj-«- a (jjJ l^P" O^J .A^jL«Iaa («j«- J jt 1 "* J>!-1^^ 
j-*X\j ^^vLjj-^Ij ^LkJJIj (_p1_lSLI! jl mm (jlSLa . cjLj! ^-l>J! (j_o <ju<-o 

J^>- cr'l jL^J O^J •0^ a rh 1 ' (Jf 3 * Lr^- O^-^-^'j 

iSj^l j) jL#>* tl)^ ^ Cj' J^5-H cU_£u * L^Jl (j ***( < ul «Lajjia Juki J uiJ 

I J a * rt Lia^qj (J_La ^-* a - J J5 ^ La-j-uiJ ^-^ > * ' "'^ ^ a c (jr^ ^J^e_u_u! Lq->j 

j_u^ 4-«j (jui ^jjSLII • Lo J-°Lj Ljj^jQ] LiijJiLLo ( _ ;r 3 3jui£. l_Lol Jlie_u-uV 

Mjl JjljLci ^Lxa CluuiJ i ci^> > J^-J «L£.^_aJ?e_« iCjLc^_aJ?e_« JuojlJ! (j-* 

.£^j>. i_ala 4jLi (Jj^J! (j^-«i3 Camoyos (((jji^jj^ISd ( _ ;t ^.jlj i a La j a 

. m-*j w ^ ^ '"'^ j^J ^"^J d ' > ^j_jSLI1 (j-* O^-^ m^?~ ' "Tlj 

JL>.| ^J_L) cLjjjlJLa fj-4-a-b i«LJL>.j-j ' '■ M^>*J tj-^^ i ^l> J ^ d ' 

L*_<_S 4-jjl 1 11 "a oLsLoj^i ^rl^- 3J p>' 3^ M'f ^J^-l I g-llc is-JJS J- 1 ^- d 
^^jJI ( _ ;r a> a J iittl ijj-fli)) LcLj SjLa^. ^ 11 aJj j-fl>J 4j>-j^J JLS JLjJjlj . L^JLu 

j)^.Lj/ ^jd! j M.r (_gj)L>JI j^^jJ! (jjSLuj/ 1 jut dJJjj - ^ LoIjlL (_gj ■^-^ 
ju>.f jjno tfjjus.! Ljjj LgjJI) LSLjV! <. i< Mil mSjjjJI a Haiti ^yA-u,] q\£ 
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t 5j ui£ ( l_A i _ 7 IiJ 1 L_l j-t-tTui 1 
jJjLs L^_La Cr^I tJJ ^ ? (J^-«-u-M tiJ-J j j-lcixxJj *. cJiilSLa ^jjlulxj 

. 10,000 ,5,000 , 1000 ,500 , 100 ,50 , lO:^^^*^. j^jj] (j^J • o*" 

< i ,n II cljtalj_aVI o}L*j-uj 4_ikia JSLI 5-uK i ,itl olgl ■ ■ — .VI OuLSj 
.^oa-iSLlI 4_Laj_u1^j 4Ja^jut_a L$j>.LL>*j (jy^-ll 
.£-U3jAI ^-^- a LaLlaj ISjVI J a V*r i "I i(_ps!j^.^l OJLA j^La->J 

, i ^j^.V.lt d I at" i n a jj! ^J^/l QaSu jJlS i4j^lL! JLjJI CjI j j M*Ctl CjLcjjjj*-a 
3JjJ_>J,l Jo_a-j_>JI a ' J OcjLS_3 . 3_Jj_Ltl £ La_i3 ^1 iMio 'J J 

LLj . IjlSLaj iCjl_j-a Laj-_j_c ^jj>.tj '"-^ ^jj>.tj i« jL>.l» <Jii-a_> Jj->JI 

Jix-i (jl j jj*Ctl jjJ n <u ' JjlII i_3aJU.l Jl>J! ( _ ;r A (Jjl_La (jji^i. Oul^ 

^jjlt w l< tl £3_«^»m s;Lla^l <jiL«-U (j^j . 1 00 , 000 j c& -5-^ 

C-uTaA JL3J . jjjsVl Jufc jjjO J-J^Lj ' " ' V) J ' ' " t_Lo- (jr^ 

(.(_gjj>.| (j^Lal ( _ ;r 3 j n< II Jl nt"ii ill £ Lj-i»^ (2>C <— La ^1 1^1 5 i ill ljut 

(jLSLa .j^-i-jJI l£jVI i_uui jU^.! j-lc ij»LVl oj-a ^ JUJI ^Jt La^ 

' "'N 7" ' " a .4_o_Llis_o (jljJl_i »l j i"i^fl (j_o 4_illjJ,l CjLcjjijJ,I ^1 jLiiJ 
( _ ;t jJI dJJj 4j^sL>.) «LujjJI <"«VI oj> VI j i^LljVlj i ( _ ;r U3ljVl J-i-aj ii_xjlj_UaJI 
5_jj-SLj_u_jlJ I CjLa^U tL d S I ***' 1 1 j^_aVI ^ujj>.j i(4jj-*IuJ ^^jJ>.Ll^I L^tB ^J_S3 
^ >^^H ^jle. ilon-fcj iJL^Jjs 4_u!o ^jtj ^yJL. iduL^ 

«:L_uJjJ ^u-L>Jl JaLuIaj Bl^l^JI (JlLo i^JjjJI ^-flJoj-a jL- 1 ^ (Jj^J tj' (J-*^^-^! 
(JjLa I Ltf3 )| JJ * **' 2 * 4^J-flJl ?.L_uJ|J (JlLo ^J^-L»-iiflV| tjjjjj-cull J i CJ Lc J_<^J>JL 1 

lLj ^-^J^-^ ^- a '- J ^ r '**' ' -i 1 -^ (j' Lh* -V^J .((L_£iLa 4jr ^» SjLlI i?J_A 

(jl Jj 2jlJH > j c jj_u J_i3 iC-tis j-^-Ii (j-C ^Lull/Vl i La dJe * 4_)ajSlil 
^L<jJLc (j! Jl-lj . 4_d_jj_LaJ1 i>J_^_i Cj^Ljc-i-uJI - La d >J jJ_<j_»_Ilj_o 1 j_i_jSL11 
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( j_a p jjl . <J-al^ I J ajj (j! (j-na-rlU ^Ijjuloil l_SoJlU jj-a (j^ i (J JJ 3>ri- a 54^ 
(j^jJ I J 11 . (Sj^j^jVI j SiLJVI J-i^si I j-Aj) Sj^l jJI 

£-jjL_i SljaHtl (jjs L«jcj>. j-j^I ojl£ cj^' iVedas «(jjj|ji_<-3» 3jljj^/I 4_<JjjJI 
SL^i-uiH 3j£l jJI ' a » i aj SjL&JI (^ic jUlcVI (jl . Sj^l jJI <j-a (^Jjj ii^ilj-o 
a| J ->r " ( mLij *_)L^oVl lS>^" LSwJ^I >_1j t i."i JLt£. lllljl i n->JI O-llfi JLaJ 

j_jjI_2jJ! (_J jjj . j^LaL>J,Li jG j jj*Ctl JLai 0_>l^j JL>J!j ol J i a --tl 

£_j_ual ^JLl ^j^* i p U**t 1 Ltiaji jjjjj! jlX! a ♦**n uj ^j_i£Ltl (jl^j • J < a rt j Jjoia 
I^U-^j ^ljSLII 0 tl jfc»;tl« .jQ^-jiJJ ^IjJiLUI ^jj-tl JLa <t_il 1(J 





d o i njJI Cj^LjcjjJ! JoLiL>JI (jSLol i ^jjSLII ->l la a 3jl »"i i nVLij 

£_j_aj£j j<u!j (JL^sj! (ji^. tj j a la j 1 1 (jl^J . I-^J- (3^^ (J^W^ 
I j a i n l (jh J a i n j Si « i l i t j«^-al J^ejjj/Li dltjj ija^JJj^Jalj^al *L>-jl 
(JjjJai) oajjjj/i (_g jJI) (_£jaJa lj_^aVI (JjjJaJI (jj » La aj I ^jl£ chasqui (igj£ i ..Li/) 
(5 tj a ulJI J_jL_ujJI Ltiajlj) ^j_jSLtl ^j^l a ^-i l^-il^j i^Jjvlj.^ ^j^- n a <"it1 
^a_^jl£Lal_i tjl^J . iJ? _aj_ujJ I » )l^_>JLi ^.AJlcI^^ ijr tl ^jj^ojlj i4_a_t-aL»JI ijr tl 

(LljjJLj ^Llx 1230 jlujj ^pJI) j^jj^ (.^-II Quito (j-a 
^ (!>Lj-a 750 Jiajj (_yltl) Titaca L^Llu 3j_ptj ^1 <j-aj i^Lj' 3 . a-->- 
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4-lLj (_gjJ! j^j-o (j-o |_^J ■ *"* a <iCj-<-uj L^j ' alSHI 4l>. j_U ^Jq Sj 1 _gj'C i nLJl/ 

jlII) .j^tJI ^ia i ■■ 1 5 , 000 (jJI 10 , 000 ,j-a jCUj oLcLojjl 

ifiQj J_>J! Jl)^e_J! dtJLu jJi^ . l_u j Jltcj LSLj^M < n J^-ulaj 

^jvLua^/l JLajJI <i i^->L*J1 «CL*_t_Lt1 CjLsjJaJI ^JlL^iIi] JL4-1 

<Lj T ( _ ;r A j-uSLU 4 j 1 m_mjJI Sj-lU i4-ul j i^LjjJI (_^>-l J-^^ 1 <3 ' ' ".ftj 

(J-l3 (j-o 4-al JLa-" 1 nl (jSLj j«Jj (Zj uiC (jjiLui^/l ! j) (_gj ua 1 1 la til ^JLa-" 1 nl 

d La L.a->J 1 0-S_u_uj ^oJiiJI JLjjlL_u1 ^Llij (J^t-* C'-lr>» 4-JLLl « j-u^ clL>.j-4-i» ^JjlJI 
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I Jl>. Sjj tali 1 ! Cj !j Liia^J ! (j^o I J-LC <j I j«J 
dim 4000 (J-i3 - U , jjjj.jJ! 3.i^>.j_a Oul^ 

LH° l)^^ t_il_t-£i_Ll 1 <J^bt_l VI (_yJCJ i ii U j ' ^*tl ^j-a 

J I g mi ^Lus 1 50 jjlj uU'i . <_i! l_La cj>>- I 

' a *l>Je-^aJI JLaj <j-3 mJj^j. '(^JJttl 

i_sVT 2 t j j -> « '"'^ oH-^ 4_4_ijui]l j-a^_*_u 5j I ' ea 3> 

llLUI 3 .i i o Lc) Akkad « ^L^T » Lg * < ■ '- <j-a 

J-2j-*j (jt^O Ur «Jjl»J (Lo JLs. (jJI [_gjj^la ■ uVl 

i_o^/lj (jj_il_2_I! j_jaj . (. j». 3 (j-Jj ui » tlj 

i4_*_ojL^X1 ^-Ualj^/I ^3 * )^ * mi Sjlc ^3 ^jLjj^^ i n 1 1 

.(^jjs.^! cU^LSiiJI jtt^3l o t .I 4jLjSLI! ( _ ;r a 

^ jig j^£l (j-uljLJI «Loji^ (2>c d-^j-Jtj Loj 
j 1 tl_ lJI ^q_SL>. . j/uj^^ i n II ^jx. jjt 

(jujj-aj i ii II I j_oj_A ,jl Jl-k-j 4_u-u 4000 3_iljJa J_l3 
d 2 la ' tl Oul^J . ffl 1 j^Lalj-^al ^3 jcAJi^xj lj)jj^,j 

I n 1 (jVI (_5jJLJ ( > ^J1 (jj-^J t^JU ill J l_A^_<l£L>. ^jy^II 
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i '11(3" i n " 3j! J-J! SLo. 4 __ r Uj I i— IJ« i"itl SLo. ! JL>. i—iJtljcj I JL&j) 

JL3J .Sjljil! (jj^-J (jJJ (jJajLoJI IjLA ;£ jlj i(L°LuI/ sLLa w S jj Vj LgjjJ La 
jj^.Jj 1 jjL^ (jj jj! ijr tla\j s ^\ Lil^Lo 4JLlLs ^^j-A Jl>. 4_i£,L<iIo*1 4Ji_Js3 CjLj!uj 
t— ij » i"i II £_a 3jLx-iJ! Cj^i .J^LiJI ^ a (jj n i (ji^' O^l C^ri^'j' 

(JlLa ""'I C I * i aJlj (j-^-ll Q-^j v — 'J-^-^j' '(Jl*^ Cr 3 ^ 3 ! 1* - ' ""' O^l lij- 3 *^' 
Lj^" i n a I ^vjjt^" £-Lsj i^j^Lt-LI (J)jJs3J _}jL>J1j jL^t_dJ1 f (r> 

L^jj^tlij I jjL^ (jjJI .si j-t'j jjLUajJ! j-^J i-<j*>l j^-j Lai jjj/I jL*jJ! L<iul jlsj 

.£jL>J! <j-a L^jjJljji^ ^1 jl 



< TTT « < < T 



10 + 1 + 1 + 1 



10 + 10 + 1 



^gj-aj Mill ■ ■ . j^jl^ j|l nil 

j«JL«J! jtjjLj ( _ ;r 3 3j_a JjV Lajj j_ajjj/ ( _ ;r 3 I j» J i a. oljjlalll £JL& OjJLs- 
jQ-g-JJ » i"i CjL>.L>. A j j U 'Lj-ijJ •(^•3 4000 j 2000 (^^aLc <j-V L° SjHill ( _ ;r 3 
^Jj'r i n"lt ^J3-°J ^^-11 0 ***' ' "Ll 4_lLiSLI1 (j^jj-a^j-oJ! i j_a_Ll1 ijr 5 3jL>.V! 

j<u 4^ Ju i ii a Si JL) «LajjjcILi jj-<-IaJ! (^i^- jj u^j I J-iL^j . JLC^/lj CjLaiSLII j^ 
»^ ta " j«JL2JLi ^ j j ■ 3jl jla i ul Si J^/l tfJUk (Jlul£j . i_ kaj jl ^1 

J*C i"i "t o-iLSLa .cjljLii/V! qjz ^Ij-iI 2l!j^Lj J-jLx j^*- 1 (j - ^ ^S-y^ 
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9 * 

^i9l3 Cr^" (J-° ^jL^JI 4_jl^-til (j-LlLaI) (^^a^Lj ' a us * 

JLSLi/L 4il! Suliii!! j-LLLtl lj£_a p^jLa idili ,j-a Vjuj . ti^j ^ 

<jLs t4-dlgjeLja oLsal ^-^^ . ^jrt_LaJI ^ \ c 4 * u se rt 

ijLsjtjjIj ^j^/l ^LjVI jj^j La ^jIjj 5j^L\I ! Lul! 1 1> jut (Jl ml ( ..Li 

. (3_jjjSLU £jja->J, ^Lc i_i-L<iie3 tiJLufc (jL^ 3jj>.Qi! CjIj-loJI ^jls 

LoLaji J-L^j o-iL£ ^>LaVl ,ya S^ILa VLCil ^La hIjUJSL!! ^ U^j 

(^j-ij" i ii tl al la III) (_£J)Jjl!I aLtail Ij .(_gj_ajjjJI i n-»JI (J-lLoJI 

tljLaJSLij . 60 (j^L-uVl (jL^j i lOj I i La ^JLL* ^jK . ljL>. I Laj i (jL^ 

CjI h" i ii j-jSu 3Jj_LU *l-<i-i3 (JluL^ jl i njtl (j-o 3*lj-2]l JlJulS (_£jj>.| 

iJLiil J j j i .1 u^-j • (_gj Mutl aLtail! JL>JI '"'ij ifug (j-a Vju 

(1x5) ^^-ijtj 3 1 5 SjLmJI (jLi Lij-iisj ((_gjjiu(JI i^jjJI) (iujijJI LLaLLaj (jla 
jl hhII (j^s JL21iVI ,jjJ jju>o SJj-Ui : ( 1 00 x 3) + (I Ox I) + 

(jla (JIjjijjJI J^-JI <J& Lai . (jl JLcVl jii^il) jrUiJI (^Jl (jl Ji£:Vl JJ^O 

•.^rjjLJ 3,1,5 JiJjJI 

181 —^i :(60 x 3) + (I x I) ■ 5 
2 " 6 

. j_Uslj Ijull (jSL! i«Lu^c j»Laji SjjLsjjla cjLo^Lc «Cj-«j>.jj» j-il) 

(j-aj^iitla (^Ul ^JLc Neugebauer jjISLu <jjs Cjj j<" i nl ( _ 3 jJI .-«! U , ^Vlj 

3li^iLaJI (ji (^jt i . S^uLjjjJI 3 io-kU (JjLcoJI (j-ajJI 4jJ)Jj«JI 2 aJajVl ^ 

J-ia.HI J)JLai_L3 2 La j 2 ' 1 1 Sli^LaJI Lol '.(Ja-^UI J)Jij(JI ^ 3Jj-Lo J£ J ■ a flJ 

(_gjJI 30 ,45 ; 3 L«ji 'lSj 1 "^^ ^ " 1 "^J ^J^l <j-° ^j^- l^JI p m2JI <j-u 
120 3 60 x 60 W 
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ij-£Lil a I la j Jji (jL^ (_gj.ll n_gj^aj i ii tl Place-system JjLUI a I laj (jl£ 

«bl (jj-tA-i IjL&j jX.^W Ij— aj eaiej ^JLc ^ojfcj JaJLfl ljL>.lj 1 nf ijr iL»_i 

3_JJj J j ■■■ II (j-aj . 4_<ijej». j_jj_2j (_Ll3 JJLkJ! 3j£-aj 4JaL>.VI LaljJ (jL^ 
I jl . i^-jJlj*]! LLaLtaj ( _ T 3 ^ i ■■ a ' t_ijj(J! J^>-J I 'JJ ' I il 3 J j * ' a II tfJ-fli 
(jl (jji i Utjt ir^i IjJLc jl Ij i .1^ q\£ Ijl La <-Sj-«j V IjJLC I Lpa£ 1 

i ^l"i <i°\ . uuJl d o i (_>£■ tjga ^' ^ 9 ' J ' ^" C7~*^ stlaJiill ^-a tj^^- 1 

Ij-aj JJlS ij^>*l uiJ 1_AjIj-iIu ^jyJ-II »l J mi^M ^j^* J «LajLs LlJL>.l 1 ]}l 

i Ij ii ir-i (_£^ej V LLaLtaj (jl LLUsjUi! IjLfl .« I !j J i at )) 
( _ ? _L«_J J_fli 53 j If 3jLa jl i. i If j utC jl i3jL>.lj 3 1 1 f ( _yl» : J I j-fl> :3_lIL1II 

.S3 j U tl ,3-a 3jUI ^ Ijia-lj 3 jlf j Mif 

. (3_j| J_i£ ijjjjiSLII i_SjLx-i) 3'al , ^, -.tl l j_ a i~t \ A K ui\\ (j_a 1l>JI Li-iSLa-i 

3 i If- (ji jj^tj (jl Lu£Lt_i£ i^iila i«.ljL«JI aLitlaJ j & j j i a> 11 (jLi pU't L£ I jLa 

100 ,jSLI ti_ .lr 10 w ^<" V jJla i3iijJ ojK lil Lai .Sji^aJill (j-ai 3j^.Ij 
3jjJjj_£ 1. 1 If 6 j ^~ i ■■ 1 J-2-3 3 jl j ; tl lJJ sj . Iji^>- ^ 

. 4jjjL>. Jj^^LcI J-^' £ ^! Jl ^ t_gj" '"i i LuLj J-jLJI ^^Lcl diajj_»i (Sj j » i r> 

aUaJ tl (j^Lt jjulILj jitlj *(_,-<i/ 3ijjLA '■- >< u t_j|_ujVI (jLa ljSLa>j 

(j^a JJi£. *lj-"i (_p-a . d i ii jtl Cj I <i g 1, 1 oSJb JlLa ijr^ O^J^ 1 q ^ 

. IjUajj ji^^/l CjLI i n-»JI JLs. ( _ ;r 3 Jlxjs j-JlC 4jI Jj j j i aaJI <_ i If 
Li_t£j . t^j-a j i ntl ^LtaiJI ^£ SjLo^^JI ^ o j 1 1 sLt-ajJiltl (^pa^-aJLtl I JJt (JlLa-l 
ijj^JI diti j-La cJ-a-Cu-ul (^itl ^jjs-Vl (oJaJjl (^ic 3j 'LlLfl IjLC 
<— il 1 1 .il 3^u (jL^j .j»Lc ( _ 3 JjLa Jj^ L£>i-U A LtaJLl I jLCjjI (_yl>- J^^l (jlf 

I j jjijj '. place - Value (3_j_jL£H I 3_«_l2JI) ^ j j " L^tj' • JjjA-.tl Ij^J 3jljjI 
ll!I i ti tjL^ 4_j| 4_o_Li>. L^iiJljj tj^ i n'Ctl p . j t 60 ^^julJI (jjjL-u^M ^j_i_u^3 

(jL^ 60 (jjiLij/VI (ji cLS_ii>. Ij-ii-ij ' ■ t— a a uulJj ju>.l^i! jjLjjjLc o'j^J 

.(jjijjLailj o'jj^-' I i ^ J I Jh'ii nj 
jl JLC^/I JiLa L^JiLa (60) 4-uijj (jjjL-uVI uiSUI (JluL^ i(JJ^>. I SjLuljj 

Lajl J (O^ai (jL^ jl tjj i ii^ Ja^-J i^jJ LajV ^Lail ,jSLj pis 1 1 jSjt^ . 3jJiL«JI 

1585 j»Lc VI 3_ulii L4JI aLpjVI 3-^LiJI aj-dl a jJt y£ pJj) . jo.1^11 <LjL 
. Stevin of Bruges J ajj ■ ■■) (Jjja (jja 3jj_ju>JI jj 1 n'Ctl cjj£jbl 
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Jl^,I^JLJI (jl (jj-&> (J^J-iIJLU J (jljj^-I ^ ' 1 (J-"!"-*- 0 ^! tjl ( til 5j-J_a (jl 

(_JLj (jjj ^1 (jjj (j-o (J-j^a-lJI ^j-Jjja ijiulSLa .jj i II JlcIjjS o-il^ 

. (^jl_>JLI) CjLaLiXI L$jl_Ju 4_u_uLl9 <-iSj)~ ' " a ^ I 

(j^L^/Vl <ua jl jx.}U ojSLj i^jJI ^gl) u Lp i nil aLtall! 3_u^jjj 3j_ui dJLuk 

j-jiSLi JJ^I (J-ol 60 (JjjLj/^U (jl ( _ ;r 3 I -r Ti (_gj uatl\ a, Uaij Li SjjLia (60 

& 60 J » a . (_gj_<ii_«_II a I la L!l ( _ ;r .a *j ui c (jjiLjj/^/I J—oIj-c (j_a 
Cr LiJ i .3 > <l J iiJJ^5,2, I Jal^l JjLla 30, 20, 15, 12, 10,6,5,4,3,2, I 
oj j i ^ SJajj I j ic j-^jlj (jl cjL<j/LLaJlj oljjVlj jj i II (jl Ijut 

J*C iSilL (jJajtj (iJilLa . Lj i n't JJijlII SJjla 3jj£LlU i uSLlI j ^ Lp i ntl Ja -i 111 

.0;8,34 ,1028 , 1 12000 ^j-^JIj *0;20 

«LalHjtt_a JL£, p la * (^yjs Jl>.Ij jjjjLlS (J_lLaIj JaLaJjl aJJt ^J-^ (j^-*3-U (j-°J 
oI-SjLj 3 LgJfrlo i. i mi^JI <j-a 2 »t*a JLktj di! jj . (3_ujjl)I j»L^j^l j»l Jiiel^Li) 

. (jlu^M 3/10 j cjLiul 5 j jjLoji^j 
J " 260 360 36 3 

^ 260 1000 100 10 

SjjL 3 -Ills- = — 5 + — + 3 50 , 48 ; 3 

J " 3600 60 x 60 60 - 3 

(J_j_3 (2>J>-^»-II (j>^l (jr^ ^jJ-^J ' "II 4jj^1s lj-a_a^/ 1 (j^_jJ_ll_J1 ^LoJ {j\2>* 
<_3jL«ll J c-JjVl j .".lUjU^t I : L gj_aj , I, tt illjlJI J-o^ (ji^. IjJj'kiI i J^LjII 
i n II sLiilLi Lfelg Ijl . oJ_& i n -»JI (<si^.J (juljjjjlj 4jSLiiII 

(j! Jjtj (2 alall I ^ (J'jjs.VI oLiilLi SJa^Lc: ^1 LgJ u-ujJj SJ-utlo du^^^lll) 
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(_gjJ! Jl-lj>.jJI JljJLjc-jJI (j! jJljjj . CjLlusLjjJIj ^^1«J! (j-a (J^ ( _ ;r 3 ^jjjil 
4jJL>.j C^jI^J . Lij^S 20 Jlj-Ia ■ La ■ ujVI (JJ-^J' (jr^ ^J^-*-" (J^ lS 1 -^' t>"iJ^^^J 

(2 , V.ji ^-ti ^gi 1 |_uj_2j cjLoIjj>. 10) Shekel «Jjal uJI» ( _ ;r a> 5 j > ..L^l 
CjIjLs-jJI oj_a> oul^j .talent Ot-JLj j mina LLlx LLiL£ j-j^VI (jLjjLs-jJIj 

iu£l l , .sr.lt 

4-j-LjJaJI ^-IjjVl ^ iJV^I djlla liJLutj . i ntl SjUejJI ^ I a ifuj£l 

(jlSLo^Li ' " u aj Lj-La Ij^j^ I •> . (jW ^ 1^" 'O*^' '^^^ "-^'jl- 0 

CjLjj)jL^_aj 3_jjL^tlII CjLLbI Mirtl <J^>> CjLa^l»_a ^I^J^/I ^^_=»oj . 0)3-* J (J^>- 

j_uSLi L^JJ^lj . J-^tl ^-"^J-^J . . ^j*^tj CjLiI i n-»JI CjLjLuj ^51 LtajJI 

. <Luj.} j^;'^' J I 4j*\la diljljjs I Jjt<- ( _ ;r ltl £*l jjVl (j- 3 ^J^- j'-^ 1 ^- 0 

jj>.l ^La i4-ul j i^ LjjJI j t^it l 4^>.j o^J 

j_u^ JJijlI «(JjI » I j I o «"< . 'il (j-uAjLJI 0 J-3> (j^. CjLjSu 

.4 J j-utS>Hll a 4^1*^0^111 jjjl>JIj jj i uSUIj 3-a-uLaJlj t_jj_UaJI :CjUIjl>.VI (j-a 

Jij^?E_a ^jj-Aj i Luj-aj 4_jSLul£Lj_o 4_lL^C * iL_u_>JI c3 Jt - > ' '^-^J *JrJ-^ ^Jr^J 

J^S (j-iliJI L-oJVl (^Jl Ji^jij 5JI 1 ,.a Jij^j iditj ^1 1 aj^f j iJjljLjsJI ^1 jjalll 
(jj/jljLo JLoLV 3_u-ujjJ.I jjlajJI ^ 3j>^>.jll S^SLJLi Jiiljo (^jtj 1 -S^LlU 

J^kJI c ,n',^ !^U^ juu ... 182 = (1x 2) + (3 x 60)01 ^1) ....3,2 
j ,ji> jjlII j A>-jt .27 >_jl ^=JI o^ 1 c^l 

,(Ijl>. j_u^ jjkj 196) 214 j (la-a- 169) 213 L-a> 182 ^1 cnju>o 

j-jJ_Lcj . 14, 13 oLtlUs M jU" , .. ^ Ji>JI (jl Jji1>J,I I jJ 

. 13 x 14 = 182 jj' M Jj^ 

(_gjLvuj (13+ 14) ^jjJI j (J^laJI ^jjsjc^j . ^jt .r-i t_)ljj>JI (j^?l ( _ ;r i>.j 
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13 L ^sj-»J\ _} 14 Jj La 'I 3Jt i.ii U ol-^ Ij-SL&j . Liiajl ^j-r la 27 

. 182 4^.L-Jl!j 

Jjj>.jJ) (j-Ql .jL*-a 2jLj£ (.j^ Li^J Jk3 iX>^ • «(J-S-r»J! i ii «» ( _ ;r 3 LtijLjLA 
i_3j_>JL> (JjJal! Ljj-°J I- 5 ! jxjI] (jlr I <i it (jLil.iL*Ji!j . ((j-ujl ^ *J j 7" " 

-.(jLs W l-Sj^JLj ^jjilj L 
I82 = WxL (i)2U>L*il 
27 = W+L (ii) iljUi! 

cdli jj^j . (i) L Jst* W - 27 j^^j (jLlI^UIl (jLjLt J^eij 

(j-uJjLJI «L>JL*_aj ^ j ' 1 L$JL>. J^SL^-J L 4jr JI d 1 1 ii 1 1 Li 4_jjt_ujj 4_l_}Lt_a Jlj>o 
Lfljij^s. ^ JLa- " i ii j V ((^L^jjI)) 4j1 . I JUj^so (J^lj ■ La i iul 5Jl mil 0JI#] 

. CjL«_LSLILi A j I <i » II Jj ir-iLalLi j j£ ii" t Li LJ 1 .1 \ iJ-ufcLx-slJ 
aX! I 4_]j^>-^M (j^aje-aj JjIjlj>JI ^\ SjijjlJL] ^ I -r*n (_gjJI) t_jjjj-u^/l 
^ > ii 3J J J ' tul C ^>-J " * JJ u&JI (J_al_aLiJ1 ^ jj ^j?e_u (3 nh^JLl 

^ij^ssijj-o gjl 0 *" 1 nl ( _ r b JLjL_oJI * )jl i n^M l_Ua^£. 

liujLaJI alLalll jjfc IjLAj) iZj}LaL*_«U C,b,a J L*jL*jJ I nlr ^ylll v2jVj4>J.I 

(jiiLJI J-^" 6^ '(1591 j»Lc Francois Viete i.-.j'^ lj 1 n'tj-3 <LajL3 (_£jJI 
. 2 .} J_*J! J^j-« 3 jji£ <( ^_i^a»j ^j^m fibt ^jji^. ((^JLUai) jj^, Cj JL^Hj 

(jL^j i« l_Uaj_c »« «Vj-La» tjl j <i 1 uJ LjL^ La-^-ll '*» njVj^j^a ijJLut (jL^ Ijlj 

i(J_i_aL*ji 4j^ii tiJLuk (jL^ I jl .«4j>.I 1 11 U» j-A ( 1 1 j .'j ' '-" J-^L>-) LutjljL>. 

. «^j?e_>J1 )) l_Ajl Jl>. (jl^J i« LcLojjI ))J « Lclaj-C »j « VjJ^i) ^ 0 i uj Cd 

jj^-J CjI j i*r-iLjjJI ,_3_ljjJI JoLojjVI JUtLJu (^yjt i " 1 1 -» I La ■ a 1 1 aJJtj 

.4jJLjj>JI (JjI 1 nUj cjLjj-LaJJ! 
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JoL^-ll Vj! £*"J-^ 0J-fl> Oul^J ■ 4-L.l-LtS^rJI CjVjL«Jk!j JJJL>J!j 

. 3_jjl_L*_a 

ijJL^JI . 14,30 b. xUll CiWO UiJa i^^L 

ibljLx) ijjlill i».jJ-II iblju JJilo ,^3 4jl i_JLkJI tlljJl lit 
: t __ i _3 LH-J 1 ^j\c I iUj tj^-la ^Ir I j * j La-; • <GLa tftLuLjJ^J 

. 3jL>-^ 14,30 ^^Lijij * 1 . X H 4J_a ^j_Lu £)] Jju ^-J^l ij- 

. (870— . I^yi : t ^jcj^) 

■> j <il"ill Jij-kj lillj Jju . d"i i ii tl 3_jjLl«JJ JoLx-iVI (j^s SjU>.!j C^jI^ iJJLfliJ 

j_a 3_<jLiL!l 4j>-jjJI (j-o oVjUII Jg -i III I jut JjJ oLiJjtill ^Jl 

2 

«£_Lua 4_La I La rt £_ij-U» i _ ;r II IjLA I d < «a I 
-1- £-a 870 (jjajj 1 djtj I al < ^ " jJL^a 4la Jj-Ia-a J-Jj-U» JJL«J! (jl 

29 -L jlxZs 870 _L (jjs JaV d-^u j^J! jjj^JI Jj^- ^1 ^ 

29-^- JJjlI! (J-ojLi 4_Lo I a. La a jJLiaJ! ^1 LjJl>.j JLS (jj^- 1 

.t_i!^j>J! jj* IjLaij .30 (jj^j (jl ' " ljS-fl>j 

.^_L& LoaLjT i _^ r B 4_ut-ij^rJ I 4j^mi f_L^J LlL>. <\2sjl2 • La j i a 1 1 J £JLAj 
((^j^jLiJI » p U**m ^jj^-t^ . 4_jjt_ujIlJ! CjV^LjlLI {jja LLajflJ ^1 ^5 L^JLjjLo_o1 ^^SL^-i 
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870 — i^ySi - ^yS 

870 "4" = -4- + - 2 o^ 



:4jjUII ^j-laJ (^jt^uj^JI jj^JI J^-j5 
4 V 2 



870 4 = 2 (-^"o-) 



2 2°^ 



: jjti^ 31 jl 1 nil a jut ^ySjJa j^JJ -y- 

30 — l_llj_>JI 



1 n -»J1 5_jJJ_«J! Cl^l 1 11 I 1 n"i U £-a JjsLujJI (j-a I ' ea-J T Q^ji-lLill (jSLa-l 
jljLcVl pu^/l 1 La 3. ^ j I c Jj I Lai Loj Lai a "1 it I QaJa-J Ij_iL£j ■ d J 1 iiJlI^JIj 
L$_La (j_]_}J_c Lr 1L i^~ a ^5-*-?-* ^1*^*1 4_u^ij CjL£,^_aj?e_a ijr^J '^JJJ^ 
p-jUs i." 1 I "1 a ^LUal JlLaj jljLcVI 0 (_p-aj . oJLUI JJLkJ! J-JJ-a (_gjl 1 uJ 
4j.I 1 na ^ljjr~i 1 11I Liaji Q^jLLlII ^1 isu ■ ul jjsj . (^-il 1 nil J 1 aAJI j Laj|) Sjjljjl 
(JL£L*Iulj aj-$JI p > *v «Li_j_t-£5 I j I <^> La^ i4x.^l_Ual <J1 ^Lai (j_a cJlLa 



If (tic cjJUUI (gd^fcJI 

jL£ (.j-J-II 4_#]VI (J-l3 (j-a p la u i^aAJI (jl (jaoi-iLJI (j-kaJ jL£ 
p-iajijJI jL><-il (j^J Jj Laa-all OJLA (j-a pj^lj (^jJI =Lj£.ljjJI CjI>Ijj>-VI 
a I j 2 I 1 dJJjj 3_L$SLJL] LLoj_La iUJjjJI jJI < uJI 4-aLaV (^SLUI j! u a 1 uj-ll 
~ -~" 1 a ^ CjjSjJI ( _ ;r 3 (j->JI 4J^U 4jeo3e LaJI (j^jJilaJLi 
jjjj L^aJLl L^i-3> (jr-*-^ ' ** L>^ ' ^* l_Ao^>-lj (jj^II ^ mm* U Cl^l's i"i aj 

jL£ j_jjJI p^j-Ualjl jl u£ JS-ajJ jL£ ^-Ual^JI (Jj-^La • (j-ilj-II J LaAJI j-La-il) 
4_j_Lj_La ^-ij-J p j ' ' 1 (J^ l-a^ iCjIj-illj 4L>0 : jl_u_u_uj cjlj-^- 1 I J J** L^"? -1 

(j£Lj pJ suLa iJ-jJJI ( _ ;r a JL>JI ( _ ;r a Li La^ii-j . Sjjj^. jLLa_al Ltj_aJu 

U,,„a J^xUI jLSLaVL, 
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ni>lt aj^j-uj hi La-$_La <JSLJ t«Cjl_a_uj»j « ^j_oj-j^ . (j-u» ijLul j L^JI L$_ia 
Jj^/I ^l_2_tl J i i"i_i jL£ ^LjJiI 1 ' "*"' O^ 3 t^-U-LLail 3-jjiLt Ijii-ij ■ (_gj Mijtl 
j^ujJI (jl i ea_ia OJ- 5 SJjljstU jL^jVI i aLa.ua Cjj-Li JL3j i ( _ ;r UaljVI £gj (j-ujJj 
J-a-«JI (Jj-^ ->rh^ JL3 * Cr'i l -**JH£ O^J . 3-ajSLaJI Sjlj^l J i^ni ; 

.^yjualjVI £J-aJ*. ^yfl <j\J jjUlIlj 

pSL^iJIj CjLLal uilll aJJt £j_a^e_] ^j_uJI ijr 3 ijr j_u_uj jJJlJ p *J aj 1 1 a La Jl3j 
jl j-Lal ' " i La c I j Jj , ^. A tl jLjjLajJ JjLj/jJI waJLlI jl ^ial Cjj_aj La^ . L^j 

3_aLUalj . Lajj 30 jl 29 (jjSj (jl i_gjJ! i all j# uJI SjljjVI jyll 

. i no i"itl 4_u_oJ1 £_a 1 a~r i nia ^ a < iijJI p «j all I Jjij*. j g ui ^ ijr I! (j-\_a^j jl a^j 
. (jl j illj (JjIII V^Ja ^jl i Cj^) <j-*iiP' J' JUcVLj 3 1 1 .ill 0 jut CjIjGjI jjsj 
(J^a Ljj-a^ Ij ^ 12 d V"^ fl La^j 365 (j- 0 cLa]J_a 4_u_oJ1 jLa i-j^S La^j 

i p <j alJ I I jut J j j S j (jjjLJI ^-LjaVj -^LjI 5 L^jJ! Lai a Lajj 30 LgJU J£ 

.jnq i"it! 4_JI i((__pLaLiu) £_Lt^a jj^a <ULi p^_a^l_cl i^j-^- 
Lj^Ja Litilj (j^-iii LJ I I liiiaJI plr ^1 J u i uXI p <j*~tl j_u_ujj jj 

O i in>] JLSj .3_JJJ_«JI CjLiLj-jJI £_a J_aL*lJI ^ 3jjJL>- C-ijJLj/I jLao^ 
tCjIjI a i a tl— l I ♦**(" 3jujL>. CjLal mm^Li ja_aa_£_) I^ojL^ Lc_lS .iJmJLl p 3j * rt 

p aI ? iJLjII Jjj ( ii (_ r Lcj . i— aj mi's 1 1 (j-o j'-? 0 ! (j- 0 p j !S[ a I jutj 
i aXI jl>.I ^Jl jj i iiS[ t La^ii.j . jj i liSUI (j-o cfi^' LlSLaj 60 (_gjjj>JI p gxaL ul 

jjL^ . iiijjU>JI j i ,i< tl (£al*JI (OjJI - jVI i n't La^ ..U,..^! liya.) 
jj_«JI (jL£ S_lLLjJI jj i .i^ll (j aa i(Ijus-Ij ^gjl . uj (jL^ limplicit « Lixa-^3 » 
Sjja (^jLjijj I J i a i'r> ^Lall 3JL»JI aJJt (_,-aj •' i ■■ ill ^Lia ^J-aJ JljO-^JI 
BjLlcLa 4_u^**i i n tl j^4-*-u£L!t C^jL^) . gj ♦ i>>^a-i 3 1 La * rt 41Ui_lB duL^j .60 JJUtU La 
(jjJLlt ^"-v. dilaJI pic ^ J «1 1 nj [jLS^ ^-LjLJI pi talll (jl IJl»- 
. ((jjjj>.| jLj^ »l air J (^lLl!Lc.)j (jJL^) ^Lta (jja j ui£ (jji^LiJI 
Jl jJa jj-JLiLJI L^j ^La (^IJI -I a i nit S^j^jJI j 3 L^a-LalmXI 4_<jj|_jjJI <jl 
w I c Sj^Lcj a JLaJLa p I c w I c CjLo^Lc LaLjI-li ( _ ;r a (_gj^>>j (j-LLmJI cliLLo 
^^a jL^illj (_LA!t (J^ia (J^>- S J a CjLI i n->. IjJLaj p^jL^ 'S^jl n i ntl Jjj^sjJI 
,3_a LaMIaJilj .tfa^j_c La^ pJL»JI (j^ <Lalli&ja ^Laj d a b *- 1 1 Jj LaaJI 

p J~ " ^J^l'^ Jjl'^f' 'jj^? 0 ! C 1 -^- 1 !-^ i«GL^jl>.j 4jLcj j 1 all &jlt->t pjtjL^sjl 
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(J^a LiLo-l ^j-"^ «*l i ii U p^>o» ^u-uLi i—SjjjlU Sj_ajJ! t_i£j£ sL^Usjj 

. ((j n <i "<i\\ ^^JLlo (_Ll3 L)Lo*I ^j-luj 4_j^/) i ■ a II p->*J» pj^/Lij g 2 II ^5!!^ 
cljlJa}L«J! i_al u£&\ (jJI ~ -i taj jaLtlLa . p I la " i_jL>- ilal mi ill I (jL£j 
4jt;ialail (j-ul jJb 4_t£. j^J>J aIc j J '"**' (jJI J-^ (j'j J ^ _j!aJI (j-u 

jJUa^ll I pj ipukj_LC. j_u£ JlLa i(j1_JL]LJI <jSLI .CjLa^LxJI tfj-A JJLso 

4-o-j(jJI (_£jJl!I aJJt CjLtaLSu (j I (_yJI I ^J-A i J^Sj . (_yJJ-° J-^C- (j^JJ pJLc (jr^ 

. Lajjl>-j (jt^' cjLs^L«JI (j-c 5Jjij 1 11 U 

(jl (jjJLajjLj IjjL^ JLa3 i^l i^aJ 2 1 (j-a ^J-JI Ij-A JlLa taJe^J 
cbt-LxLa da 1 ' a 1 1 * I jse-us (ji tjj-^ ijJ-i-Sj-uiXLj 1 n 4_Ll*-o jjLiujj Ij JU t_dl_LA 
^jjj 3_a^Lc j_L£ OJ ^ T '"J ! ilL) jj . LgjcjLuj j jdJI 0 jjt (j-u SJajljJI 
<Lj1 ' J- 1 ^ tiiJj (jr^ i_JL"L<i£j • L^J 4j*_uj isJLso (jl (jSL<u (_^II ujl j J '"H 

L oJ_*io (j^ *s**i i n d i i ntl (jLs t4 i 1 nil (jjs (Jjt 4_<ijLc *1 0 1 ntl dul^ l!il» 

4 '< 1 11 (jj 'n" 1 11 d i 1 11 tl iJ^L^JI ^-j^L^s OuuT lil Lai 1 p j^ilf 

^-JjJlII ^jjjs j uic (jjt^LiJI i." 1 j 1 nil Sj_AjJI w alj. I I jl » 4j|j 1 J » 1 11 

1 -» " , ,, a "* ^ J <i f 1 -' j*^' ^-J^-J Sj_a »l n 1 nil LojLc. (j-SjJ 

.«iijjl oil t tjl ' a rt 

CjLS^LkJI (j_a Sj j j ^ 4^. j.ctJe-<u jjlj 4jijLiJI j^l uijJIj jJLlII CjLiLj^ (jl 
oL.bSJI iJJLA ^JjLj Jj-KJJ . L^-La p I b> 1 t t_xj|_>JI Jjt I JL&J , --.1 I 1 SjJLtll 

. -OLj-U (_L^ 1800 j»Lc ^tj ^Jl (^j miU (jjiaJI ,j-a ^-l^li ^yk: SjjjII 
dlUI ^^Lcl J-A (j 1 in'ij-II I j'a ' 1 -^'j-^' cr^l (J "jlj (_>uLlII 3-oLc ^1 2 ga> 
t4_j_}L*_a L^_j pj (jt i £J mi^-j (jj-^-II 4_jj-SLj_u_jlJI Cj LjJLjjlI Li d**n miL>.j 

(j1_uu-ujJI (jJj uiflJLl CjL^>-Ij (jjs (jL^j . 4SL!Lil 4ijL«JI «L>-Ijj (jj^JI CjI JLjJL^IULjj 
(_yj.ll 1 ■ 1 j ta >■ II (_gjl_ij (J^^- tLse-LL^aJLlI dll jl^ I jjsJLaj (jl j J_Lll OJL^J 

. cjLiLjSLII 0 jjl (_y£ SjijI^JI j^l ui itl (_>^ajtj (j^s 3 jLa^lj L^j j j i"tl i5j^>- 
La>LL^I J^luJll 5*1 >SJ ^jVl oVjL>J.I (jl 

LuLU CjJLajl 4^jJl_o j_lC <Lo.I_Lo CjLlLSj iijjL>. jl 4Aj i"i a CjLa^iito 3jVj 
(jj xSLLaJI JJLs. JL^j ,i_3lj_r»JI Jj^ **lj^ (((j^i) j£2_il (jus- Ijl uujI Jjj/jI 
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( j^a ^ j_>. j se > fiLUsjX. »1 a uJI 1 J 1 1 u i Lfl-uia LLajj-tlu ^Ji uU j "•<- iJ7 jH^\ 

. o < ntl 4_loJ1 4j>.L_u_a vJ^J '"'^ 

a ^ tv, ; * 4c.j_._uj t_!jJiJ! jj _u L$j| LJ j J-jjj i Llla-s- jjjG (_yjJI (^--A al a i ntl 
Jj^iAJI j 1-ul) LoL«j decan ^jLilSLjju (jjjj u *^' J-*^ LaiCj i4laL-s Sj-j'.. 
(jJLII t j mi r (j-SVI 3_uajs-jj! cljU-ajsii!! (jl j>jiiLJ! ^1 J-ji- J-ia (jjIj-M 
L^-lS OiSL<a_i , "il U-^ ^ ouL-s i»l g 1 nil ^jj-i i_C T idiU! ^_p- r ' i * "1 ^ J J^** ' j-allo I 

. si a i ntl j-^. 1 J ^Jj *a 4-Ij-oI ^a-a (^LtS c___3oJ! ^j^* * t t__l ^oSLJIj j 1 2 Ha ^ u a 

! iLa j-al_> Ij j i"i_i jl Ij-jj-j (j1_«-o £j_> La (_£jLa---. j»J^>- -j^S^J <j"J 

(jLi j^ju (j^J ^-iLsj^/l dJJj • j^i- 1 Cj!j_--.J-a (j-a 3-C j-a-3ca (__rLc L -' La _iK! 

j! i _j-?J-a _a-*j t;r Lc J.'"~ 1 jj->>j 4jijl g 1 .ill ^1jl>->L! cjLs.Ijj2VI ojla Jila 

.5JjjJl jl Jj-ill (_Lt3 (j-a cLuj/Llo 
4_^JLi Cj!jU>.^/I (_>^utj JaLuj! ^1 I jl i" 1 ill j^l ui illj jJ-JI '"■ a * 
jl^i) ■■ alaJI «U! ji (Shamash j' aLi/) j.m uJI 4J! ji (Sin <ji-<j/) jrll 
liijlj^x . SJ^Vl 3jj^ (jLa . (Ishtar jLlJ^c) Sj_a}J! j! (Adad 

(j^SLjj (Jj.jJIj JLCjJIj 4_Lt^/!j CjVL^JIj ji^I i ii-'wj (j ii n i"ill i— i 

j j i .I II (j-c cLia^ILa L^_iL^j i_^!j^-I! jj 3 j cjlj_^JIj ^j_lJLII 

4jjJia_(J V (J I (^-G - La jl j i n ' '^J^J J * J I ^ n a i"it1 CjLiIjII^VIj 

^ I r tiJ! juT («_ljilJuJI (jL^j . L$jJI Jj^sjjJI ijj^>- 3 hj 1 nil 4l>L«J! ^ 3-aLc 

till j Jiju 1 ! jjiLs (jj jJI j<uk (jl^LiajJ! 4_iL-u^LaJ! (^j^*, 1 ) (j^J • o' ' - ^ '"'J 

Jj i'lLi ( _ ;r l« ; J J-aL^ ^Ltaj ^1 sLlLLJ! iiij!j_>J! JJJ^" 1 .' 'OJt>^ Sjju 

.ja^jjVj 4lar»J (^yi 4jijl a 1 nil j»ljL>.^/l j^lj^ J^L>. jj-a (jjiLJl jljl^Li 
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(1803 j»Lc 4jj LaXI cOUa. ^ 
tfLsoLi U (Jjl q] Jj^/I (J-La-aJI Lulj 

i5.j_5jc.jJI cjL«_41>J.! ^ Lxjj tally marks l"itl 
i_aVT 5 j i_sVI 4 (>ui La Jjja I j 

4_lL. JjJ (^jJI -iJt*-JI j i3jL>. ^jlc 

^ ^ ^ '• 'I * a ' 'i ' j 1 i* i 1 <i 1 9 

CjljLfuVI £JLA J o ♦**( i .iLj , aLjlII p j_<a_>JJ 4jr 5 jc^j " 

' - * ^ "I U% a ^^.a ^ , ,.j " i , ,. 

. d 1 V^?^ (j^L* <— -)L<ji^ (^Lp^ c r u ^ E ^ (j^m j^i 
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ualS CjI i-vlj fjb] Jo-i (jl^ jJLa i4_ujjJI jul < gill (jlr ^ 

. j ^ c j_jjL3j 4-j-SLLll cj!j!j_2J!j t_!^_)_>Jl^ ii!jL>.^/! ojls (jjjjG jj* 

C^jL£j j a j I Cj^o^ll) sb-ujJLa 3jLj£ Q^l a <*i i n_t IjjL^ i j 1 1 0JL£J ^1 jiiltj 

j| 4_ajjj/j_a J^Li^J! o'j-^J £ ^^-^' J-^^-^' (jr^ ^'j -1 (jH"" JJ ' J ' ""' 
tSjnjlr jlj^II 3jL£L!I ^^LsjVl cJjulL-uI La IjJiLij .jLta.Vl ^^k: 3jtptla 
j^ic 3jflnijJl oLiLjSLII ^ 3j)jJL»-a OuL^ l^jtl 3j>-L>JI (jl (jJJ J)aj<_) diljj 

I J_lL£ '"'I ^j" " II JU>-i J J Ir-lLflJ (jjJjG JLUt^ ijlii! J J J I II (jyi^-J . jL*J>.Vl 

^j-i_ot)) 3_jjLiJI j^^jj^JI £__Laj>.» (JlLa 4_j_a^L£ i—sLt-ajL] u**i i n i 

d 0 K « 1 1 Ijuj-a 

£_<p 1 3 I , V, 1 1 4jLjSLII (j_a i La i *' Jl ol i nl (jlr jM 1 ii ill t_i i J> jJii i3_jJ>L«JI 

. (_gJ)jJI (JjJ ^J-L^JI 3Ja J*i i ii a 4_u^i3 4 la ■ ul^J J J 3Jj_oJ,l 3_>LjSL!I (jjs 

3_jLj£ hieratic (3_jj_l^J I) 3_jLiSL!l p-<j/l SjLjSJI <j-a £_$-JI lj-& j I Lajj 
42 3j-n.^itl a in a 3U»"ii.iU j»L9jVl 3JI jJI CjljLiV! J 
I Jlj-j-C LjJLc l^jLCa .3_l$SL!I qC • aloaeJ 3 agio ^1 Qajj-uj .i ill (jL^ 
J-"JI 3jLai '"'I i J i l jO^jJI J (j «J ijL^J ^LaJii- IjjjJlS (jf Jl»j Ijljji- 

LUajl cjjL^ (_5-i.II jbL«J,l p j I -i c j^lj^ c^jL^j tit \ i .iL>J,l j (LjjLjj'C i ..II) 

^jjt^A-^ijj rtljVI ^^_a^/ (JjL_oj (JJ I'i'C 1 I ^_)L^ cZa-l>. i4_La^SL>. i ulSLa JJJ) tjr^JJ 

4_lJj^/I CjLiI i ii -»JI (jjij^Je-j I (J-a-oJ.1 (j-aj . 4 j n i i^JI Cj^^Lsc-^oJI 
(jj S-a-3e-iJJ p^-aLSji (j^jjjo l^o-lLSLs i4_j_a^£L>JI ^jjl uiXI JlLa j^_a^/l ^j^* J 
4_La (jj ' aa I sej * I ^jL^ jJI ^Jjj-jJI 3jJ (1)-* ' """^l p ^ ^ (j-* 

^ I c i taj aj&ja 3jj , ^ 1 1 CjLlUdLjjJI ^J^*- 1 La _jL3 i La >i 11 »^ i gjj 

6-° j4j (j^J 'lS-^j^' 3jJ 6-° * j j* 1 ^ j^ 3 ^ 6-° lS j j^I 3jJ <j-° dry^Lil 
Rhind 3_jj>j_i oLiL>J,l i>j_* p-alj .l^Ij_LVI 3 n l"i U J_L>JI 

(^ 4_uLj 4i>- i ii i L^J ( _ y lllj) (^Ltajj^JI ' ajeaX I a^^>.^X\ 4-ul j i^LjjJI 

(jL^ jjfta. (j-b_) j Jul i n'st?) (^JLlLISLuuVI jLiVI J-aL>. L&lj_uil JL3j . (jSL-uj^i 
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6.,i»j A/ill jjnx> 



<j1_«_<JI ,j_a t_<j£j i4jj_i^all Cil nKtl JiLo Lglila i 2jj i ^1 I .jlji£.VI C^jl£ 
jl (_gjl uiulj CjljLJul J <n"i I uj j<sJ CjjSjJI dJJj Ijl I .nil ^1 

I JLa-lj ! JJLc j i ii tl i_dSLj (j^-^ ^ i . ..*t| j| i ij . a II jl ^j_laJ| j | j^>JI 
jj i ii*C II » a i m"j) . Ja ^ i n i II (jjJ CjLaL2ll c_JiSLj (jl^ jl (5 ^IS-a) 4Ja^j ^ ^!^■ 
0 J_& l_Lal_ji • JLjs-I J-JI Vi ' LajJ cU_aiij jjt . . .. ■ 1 1 «4jJL>.l jjl 

JjLjlII j ih< (^ic: 3Ja2Jj JLutl^VI I jutj (—1- j i n<ll 5 ^Jjlj 

. 4_i \-ula (J-t-^l (-) 3j-uaL*JJ ^ ^ m-dll SjLlo'^ (Jl^- 1 Jl^j t >j Leaail (3JjL-)lj 
'.^LlII j^tlll (j^j 1*3-11 i-il i n-vJI plr tjr 5 4_u_uL_ul SJlcL^ tJ j-Aj) 

^yJI 4 o . n^Lb ((^(j^j.kJI liilij j_a Lo» dU J_j^ 1 jl :^^>^ j > ^yitiii -il^i 

jjy&j iOLj-UsLjjJI jtJjLj tjr 5 4^J)j-jl11 CjLuajjl J->J1 ^J^i ^jl>.I ^JLA ^jj 
jj-a ^j-^* Lbl_Ua_a \s uj C (^gjLt-uJ cUi (^1 ijj-u^j-r^JI jj-uJU-u 4_JI L^L-ia_a 

2 _ _4_ _ i i _ i 2 

15 ~ 30 " 30 10 ~ 5 X 3 
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tiilij i(jjsjJ! (j_a ^L^oJo LisOj iSj ' -* U <— -> I i n-»JI pJLc J^js (jjs i Lu. JL3j 
J <LU ; £j o ^ ! J_Aj t^jl i o \\ ^Uia_i -S^>.j ^JjlIj ^a_L^aAJ SjLJul iJJ JI gji ^"aV 
. J-j-LaU sLgjvjj (jus- (jj<lj_L! d » j 3 j Sjjjj/ 4jIjGj! ^J-«J j-»jSLmVI (j-o l-ij^ 
4 JlcI^oJLII (j-* LaLa-> 4 ajllse rt «l£.^_aj?e-a DjJJ < ^» 1 1 ^L_u_Ll1 (J a *" < til JL9j 

t I 11^ (Jil-4-J (jy^-Jl cl^J-Vl ^jL^"^^ (J-* p j *^ 1 ^ (j^J-L-lLJI " ' ! 

jj-°J i*~ ' "I "rO^J 5^53i (jlj I j-A . 4j-jt i^i IjljLcl JiLaj (jylll liJij cr^lj 

2_ja_il! i in f 1 1 isLLlJ! uj 1 a M I j 1 1 »" • (jjij^S (J'>^ *J ^ *"-' 

^LajJij! UJ -^11 Lai . Ltj-i^, j j i i^-i^fl <-ilj"i miU i a^LUaXlj Cj^Lajtll Jjojoj 
. ^jLstHJI * il i n~»J1 1 ^ou-ojLa-i p-J p-A^Vjl (ji La^ 1 4-1^,1 i Sj^oj 1 j ui iLt-i pib 

c^jL^ jJLa i n'C tLi I ^r^j 1 * (J^-"' l$j '^11 i n-»JI jsJLc (jL^ jl2J 

^Loa (^r^O *^JJ-^ ^JJ ' i-ilLi-A J^- 1 i^Liuj^ . Lij^ i (j-* 3-^' 

Qj^Sj I^jjSLj p^jl La^ intermediate (numbers) 3Jajj/jji! 

, a a J S j a c_i_jJ l_*_u 1 * )Lj_u_>J! pJLc jj-ujjjj c_t-jJL_oV1 duL^ 

(jala^Lal jjt ^^a^jJ! OJLA ( _ ;r 3 Llocj>.j . S^i-Ql! 4_ujjj^/I j-uLtlLi 4-i^>L>.j 

^ 1 C jl—Aj^lj d **' 1 1 Q-a 4_ui£^ ^jj^H^ 4_jJL_u_a <—)L»Jt (jSLtlo 1 JLA ^^-ojjjjG 



6^1 



ft.ni \nll jjnx> 



. JLjljj tjj ' ? ' gLft (JJ 1 o »**m p^jl .^jJJLlj (_^u^_jj>JI CjL^j-r»o (JlLa »l j Mit 
i «l_ui/^/! j-a JjsLujJI Ijl jial Q^J- j ii~n 4-2jjiaJI iJ-friJ 

ijl u'i tVl (j-a (j^— joJ LfljSLJ .«<CjJL>. CjLluoLjj)) L&jl uf Li 4-uLtajj_iJI 

<_>-ajLi ^1 A n Sjjj^ij J^jlj liil 

.^1 

«sJ « j_Ljj» 3_jjj_j i—i-jJLj 4jI wjjj '^*^ *jj 1 a ^ (JLo^^j 

^il^. jjjiaj ( _ ;r 3 (_£ J-2-J! al lalll 4_uut I (jSLI . 4_u JLkjs 4l*c 1 a 1 1 l£ 

.cjljJ^ljcjliiJI^I 

j»Ji£. (jLfl d SjiLaJI (jr^J • ^LuJUlil JljjiiJI ^jjs Jjt" i u a j_al I JL& (jl (jr^ 
jj i ii ^ It 4_jjL«JI j-^ ^<jj -^t 1 4j>JL*ji (.mi ntl (jjSLj JL3 Sj 5 * 1 1 i >\ ir> 
■ i_il i n-»JI ^ol^. (j^i LU fl^ala. La-j£ 4jc>JIj j^jJLi 4jl »" i nVI jlj-i^>^M 
^lj^>.l jj-a * ^ 1 1 ^^SLaj jJlS ij>l_L>.j-iIo t^^tl ^Lta_JI I JLA ^Jl g ***n uLij 

ljj|£ (^Itl 31j^2aJlj SjJLdl <ZjUIj^.^L3 .iUjUJI 3jJL«il cIjLiI i n-»JI joJaJLA 
L_J tali ojl£ SJjjJI 0 alaj " jl ;<j <L£J1I j-<j/V| -iljil oljLcv ^ Lpj'sl i ,i_t 

^jLiilallj (jlj-ai « )j^)->JI ^J^^^J^ 3 ! tl)' 4 ^>tJ-^ ^1 q «**i i nl 

dJJjL^ . d n V i<i Cj I j n *C i jLj£.j Qj- 0 li^ J J <*>itl 3j_u^ jljLcl ^LtJal 
4jjL^jGJI ' _i i a 1 1 1 j (jJiil ■ L^laieaJ Sj n« II CjLI i n-rlt 3jj|j_u3 dJLut OuL^ 
(jL^ Jiii . j_^L»Jkl j«JL»JI t—lLrtcl iJajeji oJljLa (_ylllj i La J jj i"i"j <L»je^taJI 
L-^l uu^lj i^_A^Jjl_La 1^, ) d * * La Jjj^jQj ^Ll^JIj t^jLlI i 3^ p ^Jj' ' ^ ^ * 

^jj I 0 « 1 ^jjl ^J-LM^] ^JLC J7~ ' ""j 4t_£LJjl_t^lXI j-IJl^J ijr 5 jJLlO^VI ^JjJji 

^jJl2j p(ftc I U" 1 .iL (jL^ . d li I" -»J. I jojtjjljj J-«-«^I p <3 3 ^ ' ^rh 1 ^ 

» il i n~w ^^jl£LaLi tjL^ .^Ij-A^/I ^LlJ j^>^ ^ ^^-^jj <^ tly 3 ^ 

( _ ;r Lc J i^i^Li (j< nil 1 11 a (JjsjiJI (j^s 4 li I" -»J, I (Ja-lj-ll >L^jl ^Jjl 

4_ui^ 1 )l i n^. p A J J ' S -1 * (jL^ . (tjVI d I tj t**i 1 tU La i _ ;r l^ 3j jj ' ^*tl ^JLa 

^Lu^ ji 4 iil"V a sLul JLC. juj^ CjI j j^iJI (j^ 1 4Ac.jl ^XLaj iaj^UI t_!^jj>JI 
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. VLjlSj LoLkij LfcjLil£.l_i dJjjJl Sjl-iV 4jj^j-l^ 



10 



1.000 



10,000 



100,000 1,000,000 



4x3-Uq ifiLuILa *^JJ (j-* (JSLuij« Jaj^jlu Sj^ojlUj i^Jj-i 4j9j^j JL>.1 

J JT i ii " t jj_aj_JI tfJLA (Jl n+"r i ill Ll.Jji La ! jlj .Jjjti 5JL>. ( _ ;r 3 djl^J ^-^J 

(j_o jlj^Ls (9,526 ,863 jJLJIj) 1 975 oJj^j^j 4_bJ-o qK-^ jjlc 

^j-uj^UI ^j-a 6j ^T^L-^J £oLox*3 5j (j^J^-^JL* {J\^c-uj[j 9 ^Jl o ***( t nl 




HI* ^ 



III (innnnii m 
III (»<®(»^ 



^ic Jjtij U£ ^Laj^l <j-a J£ Jjtj ojLa .(oJlJI J <ji~ i nj (Jjj-1! ^LtaJj! ^ 
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ft.ni \nll jjnx> 



p 1 1 I C ^j_SLIj j I tl— iJI <J-J-2 <JjljL^>JI Cjj_SLj_iI 

4jJij_i ^JuajJ ^ '< i ni l tj_j_jju (j-a < ■ "<! o *" i n l 

4-11 1 «"l I .ll (>SL«j J-*^?-^ Jj- 1 -*- cr^c- l-yJ ^W- 1 " "^JJ" 

tftjj^ls 4 1 1 nl i .i tj-s C U j SL a JtJ^I^JI jjj i iX I <J^Jl>- 

4 I i n I i ii (_£^>ij Jujj jjl jJLaj^) . Lj_Lu^j jjj i iX II 

1 j-^J-' ' ^-1 £ Li£LI i b>- JT I L*_^>- C dU> 1^ I tlS I 6 

. (dllj jj-a jjjlll jVI C; ^>. 



«<-jj i^-i II (JjJljxd ^ I »"i tjr JJ 4_j>-LaLj ^j^jj LtaXI ( j£Lj ^ts-I 
(3^ o' OjJ— 1 !_5- J L^9 <l 1 1 u allj i )j uaJ I i c ^l^js-V 

4 ii I "l V a jljLCl 4_jJ| (J^J-a^JI (j^L<lJ ^j-r JJlc 

:2 L^uL^I ^1 4j^uJiI$JI ai,,il,,riU (jji 
..,256 ,128 .64 .32 .16 .4 .2 ,1 

. (o tjujl cjj_<_uL>JI <J^£ S^SLUI (?JlAj) 

. 1 7 jjlkJLi 256 i;ji aj (j! jlj! or*jj .^.11 ^L_ai!l jl>.| (jl M^<-« . 

Jljljj i4_^_lTi_L!I 5 A I , X ^ » ^ I *r I i a 1 1 1 6 *-L_i Leila 
<— a 1 1 natlb IjJ .j_o.VI jjLcJI t;r l£. 2 I I SjUr SjLcLj Ij-lvIj iJj^sLjJI 
j-jjI 256 ctAcLiA^ ju*- 1 1 1 256 jjjJLi 17 i_jj_u3 Jj^jLs. 
Lxj>3 i4!bjjJI ^LsjVl ^\ jieiij/Lij . 256 (jli^l jjjlII (^Jl jjLcJI (<u 

•.^LlII ^a-JI (j-l^- JjJ^>- I j-A (jjjj '^iU 



67 



1 * 256* 

2 512 
4 1024 
8 2048 
16* 4096* 
17 4352 



+256 =+256xl 
5 1 2=256x2 
1024=256x4 
2048=256x8 

+4096=256x16 



17=1+16 
(Ix256)+(l6x256)=l7x256 
256+4069= 
4352= 

ij^LLo Jjjjtj 13 jjijlILj 226 i— ij-L^aJ 
+226=1x226 
452=2x226 
+904=4x226+ 
+1808=8x226+ 
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ft.ni \nll jjnx> 



13=8+4+1 
226x I 3=(226x8)+(226x4)+(226x I ) 
2938=1808+904+226 
(jiUIl jjj> 4jT VJ iLa Jo- ^Jl juiilll 4ljlaj c!j!«Ijo.V' LiJ 
(jjj^LS iCjLiI i n-»Jl ijJUt JlLa (^,1^. IjJjjlj (jjjJI ' UJJJ 1 "* ^ ^1 i.ii itl cj' 

i(_p3j"riU (jjis) SjjjSLL! sLui/V! (jjs (jj^l jjlSjj *>f^ Sjc^_uij L#j!jj>.I (^i^. 

(jjjLjjLA Ijjl^ p-£jl i^illa 

c-jj I < I (4Li^Li ir-itl c-jI i ,i-»JI pic (^Jl (Ji-jl! e^jl£ (^11! i(43 

j£-£JI Ifetf Uri t Mm Till 

uj £j 1 a ^ <jH-" 3j_*LJI 5-ulji>iLjjJI jl£LaVl Lajj 

LIal_Ljj! a « jj I j i eajtj ^ La pj a J-JJ^I 4-ul i n-»JI CjLlLjjlJ! (jj^ (j I *y" 
^£jtj-a (JLj^>. La_$_La t^j La llj £_a_>J! ^JlLo ttfLo-ui-IillJ » )j-UaJl_3 4 LLuj 

jj| > La <j1-p^ 3 **• a ' eaJI 3-5jl _aJI CjLiI i n-sJI (jla JIjI! Jjj i u (jlr j) 

J-i^sLs. (ji LUaj! ^j^jj L<i_il j i4352 (^jLjij I7j 256 (jjjjuiJI i_ij_Ua Jj^aLs. 

.(256 (^jL^j 17 4352 4 a , m°i 

. (232 4jx-ZjLa5\ jJojI) I 1 eajl Lg-La Jjri" 1 lu cGj JL>J! <■ i j i ul _o->J! (jl La£ _ J-yj 

4* «j ' ga 1 1 4_jJ_aX. ijr 3 4_uI_l1I1 4_u_uJ_t^J1 4_J Lllll Li tjjJJ . ^» 1 1 ^jl aj t ,,i I 0 1"( 

I 7 256 p j ' cQjjL»_a ^jJ p i 1 * JL>. t (j^-i {j\ J* i"i intl ^j-a jj-ajls 

.tiJIi jl <_4^J 44 a 1 nMt JjJo- (jJI J-=^J 

17 256 
I 15 TT 
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1x17=17 
2x17=34 
4x17=68 
8x17=136 



256=136+68+34+17+1 

i56_ = 8 + 4 + 2 +l+^ 
17 17 

= 15 JL 

17 



i JJ i m*\ !l (3 J t— > J (jl l_!aij-uVl Ij-A (jl (Jj-2j (_Jjj>.| 3j_aj 

jj_a (J-«^>- liJJj (J-£ ijij i ii 11 jojtjjjsj <_3jj<3 ^1 I 'ijl ^"al til) j I a I . ^ 
Jl^3 jjVI Lai .jj i a£L!l £-a ^ ' "* U (J- 0 ^ ^ J^J^ *- . . ■» ■ ^. tl 

Lai . «QjJ_>J1 j^4_ajJ1 ^Jl tj ♦**( t nl_] i n*C 11 £_a ^J_aLjLliI 4_ilHjt_o d-JL-ul 1 t <i uu 

'"J ' o - ^ S^jLcoJI jj-°J-"j S-^^^W *■* J ^"j lS 1 ^-" w J 1 "* ^ .' 3 ^ 

■ Cj^'C i"ia SjLC Oo-jJa JL3 mSLll (jjSu (jl (j-a JU^La 
J j j i » • JLa-^jJI jj i ii^ jj i n'C 11 i.'i i in t i4_ijl31 jJl SLpJl 

> t _ 43 - 

,'ya / >u-J 4jI JLli i3J| mi, ^>L>. m oSLi mI aJal mi) /*tSLa-i 9 1 mL9 iilLMI 

. "^^ I8 9, 7 " 

jj 111^ J'C i"i w 1 c t ^-jj 1 11 K 11 (^-jjut 5_iLj^ (j^-a-i 1 "j?* La^LLI J^j 1 nil 

1 cLc ^4-a^e-a ^J'v mi ^jji^. sQjLl^ (j^-4-> (J^J ' ^ (j-)J-A jj_a (jj * Ji^*1 ^11 

" 43 t 2 

^Ir expression (SjL^.) 3 gK I iSlU? l!ala . ji j & I j^j < 7- a Jj-I^U 

1 80 7 

Sjijl ^11 4jj < h*C11 3_)^>.V 1 ^j^* * 1 il g ***< < nlj JL>.1 ^Jl 1 jj_a 4^a-a_>Jt1 <?J_A 
3jj_»^5 (J-Lta^l j_jj_2jJ jLcljill ^1 (_Lo (jl (jSLa-U 1 J-yj 3jJjj ( _ ;r 3 

.SjLmJI aJJt JiiJ, 



J (J^°) JLs-ljll jj 1 n'C (jjt jj 1 n'v 11 ^J-«^>- (jl SjLcLS Jjl (jl 



3 2 



4jr JI J t^j-lJI Jjl^t_j ,jl 5_j_jl_jJ1 SjlcLSJIj .(j-*_u£LI1 1 ijr a ji^>.j_11 
SjLgiLaJlj * I A>-iiij 92 ,68 ,4 : Loj^ ^IjlcI L^jLoLLo cjIjL^. 
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j.^ I /2378 0? crp- 

top* JliXI 

(^jL_uj 2 
54 18 " 27 
: (_gjLjj 2 
296 ITT 24 37~ 

: (_gjLoij 2_ 

498 4~T5 332 60 " 47 

50 (J_Ui3t jj-* ^Luj-S ^JLujJI l>£^ Lq-m.9 4 _JfL<i_i ijT UJ1 j^-iuSLII CjIjLlC 
JL& L-cil J-a L^uaamj 1 1 3-*-"L->*-J1 ^qj Cj jj^ a_3_s=_a 22 , 295 

2 _ 

83 ~ 60 356 534 890 

890j 534j 60 ijr S\ a j c j i u-2j jj i Jl3 jjj/Ll!l (jj^ o' O' 0 

83 (jJI I J£J in; j-l^Vl p j i nrtitl SjIojij «LoLS 5jda^ 

J_al_nlll 3 jrij^ ^LiajJ (j^ i-SJl^JLs :4ju>J!j 4Ac.j>U ^Urill pjj^allLi 



71 



3jij! _jJI 3jLl«J! (jLa ijlill Jj j i u • Ji^-lj jl (_j-3 Ltx»a- (jjuj->JI jLcl^Jill 

2 * 

.^liJI So^LlII ^ jAie^ (— — — ) — (jLij Ujl 

JJ_«J! (J-li L iaJ l l JJ I n^lt jLloJ J i^^I (J_^>- (_^jli jl>^ O"'! (J J - a J^I ? 

(j-o jJLjjj . I JL>. LjaLJu Ij-ol L^ J j' J- 3 ^ 1 j " (J Jt:: ? , <- 1 " JlC '' jjii! aJLajtl! 4j.uia.llj 

cjLiI i ii -»J1 j_j_<u>. c^jL^ .jJjj_>JI jLSLjj! ( _ ;r a <. u-uJI jjt \ (jl (J*i>J.I 
. Jl g <"i ( .i^U SJ-aLv JjJUJI ojl£j i I lil i ii i^jj^oi jJa 2 ...^tl vZjtjIjJiJtj 

. JlC.1 jJill jJLxla i Lauj-t^ 4 W^rH^ri-* ^JjI i u U 4j^j>.| _}L^_il (j£L<_ij 

<JL)J' o- 0 d J " 1 "J (jP^J OcjL^ L^jl (jlsj-lflj ^^l) Jj! jl>J! (jl jj-jjj 

(jiij <j1_> £j3-^ l — 1 , - lL *" I jj-^ • ^ Lalmll (jjs Lc ^1 i ii ill (;_gJij-J! 

^jilj_tl L^SJLA Cr^' (_^>- JlII 4_uj_Ua jji L^J» j_L*a 

(Jl J_=*J1 (j_a I j o la * a £_L4-i «LiLjJL>JI ^£ LflJiSLl i(jjjl_(JI c\JL)Ltia_a 
4_i^SLII (j! (_ ;r A 2jj uaXI jj i n^tl (J^s. 3j_o-^/l ^ laa. ^1 1 Ij) . ' . '^J ''"^ 
jJalj_a jLjJl^cJIJ Osiris « ((j^jj j i njl) (jrt_*J» I n i »j jl I La la 3e a Ij I m" i nl 
jjs-I Jj? »"i I JL&j . I JlSL&j l_ j l_ j ! (Jila d ii I" -»J. I jjjjiSLII (^Lxiajjj) 

0 ~w (_£^tJJ _ LbjJ * )1 i n -»JI pl^. * )Li£ ^JL9| (^j_A JLuj 4j_}j-s (jl 

(^j—Lljjijj 3j-peJLI J-;p_a j-Aj . l LC J 1 CjLlUsLjjJI ^\ L^j-mJu (_^JI < ) 3r*- JL ^^ 

(j_a L_£lJj_a cU_oJLi_o (jl JJLuj .(^jL»Jl tiluJ_>Jl * )jj_ol_>Jl Cj L q- lla J c_ t-u^ (JlLa 

(j_a J^l (J- 4 ^ fi l^ a *^ (jl^ ^-OJ *JlJ ' II (Jj^^" (Jl 0 »**" "I ^-U3 jj (j_)jl_4_J 

((jj_aVI J< j i») Cj^L»jj/ (j-AJ l£ ^^ "^i^J -^'j^l l-^-^- 1 ii-dJj (JjLiaj 
Sj_JuLla fjiiCu (_j-Aj .Borchardt (cjjL^jjj) L^ajj-jj (^ylll Temple at Illahun 
(J_al_«JI (_^jj-ill r I £;L«->J (4ju>JIj jjiJI (j-o) ijJ-fljJI j-^c CjLt3jJLi 

(^1 i_2J_^Jj 4_2_ljjJI (jl i U i ii j a J^e-l (_j-l^- Jj-ill l-"^-«J3 .JSLi^JI (^ 

.(JjJijJI ^1 i eajj 

p j ' "i^" (JjL_tiA (J->^ 3»-'^**'^ ^LjtljL^J cliaL-uj j^I ^LSjj-Ls ^-olaJLi i_dl_LA 

(j-t-LuiJI (j^o 3 JLc (^1 (j"n->JI ^>.LlLs ^LIjcj . 4j>j>JIj jjjjl 

dJJjj 17 (j1_! (_gjl i ii " ILi Lfl_^Cj 23 ft-JLM" (jSLaJ.1 (j^s (jl I j a ■~"~' < ^^ 
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ft.ni \nll jjnx> 



^jJI lLLI j (Jjjj mil 4j j-jieJ La I J-A (jjijia i^-JaJLlj) . ^1 jiaU i ^j^j 

Cjl_Lajj!jiJI 4-ilIaJ I i— (jl J-*-iJ . 4 J 1 ifri j^l CjLiI i h-»J I J-J-"" I JLi^x-i (jl^ 
d 4^tl£ £-^9-* ^-^>«-J ' (Jj-« (JjL_tiA (J->^ tj-*^ «" i n a !jJL^. 

LS-jJa ^j!j-l3 20 j jjjj^I 20 JJ^/! (jJJj (J^ <jM>° (J " " '"'^ 

(j! ScL_jSLiX1 (J i o i n (^yjl JLm_a ^3 ^.lliiJI (j im i n cL>.J (jr^" ( ^ "t *J Sj 1 

L$_i! j'^" CjLll^Ljj cLJju dJa_ut cLLjlij p_^I ^Jl Ll9j i n t ! JL& 





5 jSLil i^M JjjU 








27 


8 


16 


10 




8 
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5 
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16 


5 


10 
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11 3 6 4 ^jiiii 
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16 


5 


10 


6 


(3) 2 


11 


3 
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4 
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1 


1 
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1 
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1 


(4) 


1 




1 




(2) j ^ji 






1 




(2) JuJl 


115 


35 


70 


42 




2 




1 


1 




yf 1 "^ 


6 6 


l 

X 


_J- LM ^ ^LlLa ^J-^-J 


X 



7J 



Mail] 



(_gj lr~l 1,1 <■ I » Ul I I <_pLjLLll 4 1 ( l ll_>JI J-I^jLulI! Jl>J 

jJsj i 3 j La- " 1 1 j (j J nil «Lj£.ljjJI Jj ir-iL>J.I (j-o (jiijLa j_<j3j" ( _ ;r 3 jju>.^LiII 

3j_"-3j iJ-lJJ! j-^-i LjJjJ t_gj i i nil (jl l^iAJI '-(j-Aj £jlj-U L&jlajcI 

. vl . — --tl 3jli3j i jjs_l!!j jIjuJI 
J[j , ^.^tl cLJLUll 2_i1 JlaI Jjj^jJI (j_ojJI 2\jg. {jj^j • a 1 I _}JL>. Jl9j 
(J_t-aLaJI (j_ajJ1 <Jj-La (1>^ 4ILu_a d La S L^Jl < ul jjSLalj i^*Lc 

• aI Lai 12! ^JLc (jjs s-i^lji 4-jj i"i 1 ^1)1^ d r < nil <Jj-La ^a" ' ^ *l ' (J^ tlA- 1 

j-iib -OLJ.I J^a I875j j}LlU <_Li> 1945 2_lJ| J^U 

'"'^ (J->^ (Jj-^' ' JufcJ 1 Lajj 4 I 5 3 Lajj 345 (j-U 

^j^.? ^Loljj.j Liajl ■ La jJ^J \l . .-.-.tlj . I j j La a. Ij-o! J i 2_j|jlj jjjLj 

jl Cjlj_*fu_>JI JJ-^ j i<*>L>J.1 ( _pa1j-aL^ _ L^_Lo j-u£Ll jj Tttl ( i * i * 

sUSLiil! 4 i 1 nil (jjs S-i>^ I J-*J '"Jd '"'I 'I ■ Saj all slij^Lil! 

Luu jJ! i^J-^' ''-^ o^) -fj^ ,45 1 I (^gjl 1 n* LjjL (jVI 

jUil I J j ' a J 1J~ ' II C^jI^ cr^' ' ' "j"'^ ' ^ZJ ' "* ^ I 4-2jj_LaJI 

^j 1 a 1 1 j-SljJ I j i ^ j a ^jjj j_jj j_j J 0 j r I . j all 1 ^tjj Lj ^5 d 0 j a 

2 a j a La O^LjJUlj JlJij jMjII (_US 45 j»Lc 5_uLojjJI 4jjjla Ijjji^LI 

Jj-AjJJ a\ La III jj-o t_^j-^ (j' t ^ JLJ ^'c? -1 ^-^^ ' B p *J ^"'^ Ij-Aj . 4_jl^, 

((jji J-Jl^) (^yjt sQjILa JoLaj Cj^Ij (_U£ L^jlsI jjs i- < i n~>- j-^u f^^^' (*J4>^ 

2 i .1 j i^ll 2 La i uljj Jijlj Laui Jjj i Ides ((jjjjul) j Nones (jjjj) j Kalends 

. (Ltj_uQj '"•« iJaj. ,_Jjj>.| (jl jij ^1 4-i3e-j-mXI 
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ft.ni \nll jjnx> 



(jl^ i365 i(JjII! (j^IJ i niU) 3_jluJI 3 i i ^ aLjVI jjlc jj 

Ja VI ^ (jl_Cj_<j/j ■ 4 j i mi i"itl 4 i i nit (^Lj^/I jj i ii^ (jj-l) 4^e_pt-i^i] I ^ a-<-SJI 
* mi tl p->*-J ^jl <i i n Jj-olj-a L$j j i"<i u (jL^ (ji LcagAJI 3_)1 J_i (jl 4_L$£LI1 
OJLA Ijl m" i ill JlSj . Sothis ((Jjijjjjj/) UJJJ 1 a ^ ' ^ J " ' "J L5-^' 
l. 1 1 1 ii tl jjt (O^c-iJI I J-A (jl (JJi ' agjj IjJLc. jo-g-il (_^>- 5>tA^ J' ^y 5 "' £ l-^j'j-I' 

I <~j La i se 1 11 j-^l p a III IjLA (jl^ Llj . i i nil (jl L*a-iaJl 
q\S 4jI I V jLai . ^lj£L!l jjj-o £ Lj^ JjlJ-^' i ii II (j-a (jSLj jola -I a-uJI 
/ I L&jJLS fiLj_Laj oj-^ g I t-ga-S »l Jjlj 4_u_o (j ii n i"itl Jjjjj-ilu (J^ 3 3j-*IoLj_a 

jj'^a cJsjj (3^^' <3>^ i>" a '"'tl ( j}ji>-"' (J^ 3 jj j^tl Ijukj -^jj 365 4 
i_gjJ! c^s^JI j-Aj i ^°Ji 365 iJ^ 3^>-Ij lSj-" ((j i ii o i"itl *jj j to) 

' ^ 1 1 Ij^SLaj . (j n o i"it1 (J^>» I gHL>.j JLi^V ( _paj^l *"i i im 

(j< j i ii o i"i ^jJDJ £ tA j^^u sUiajJI SjjjJI (j-Aj i(^LJj 365) d j i ii n i"itl A i i ntl 

p j -1 i J Sj t ( j J jl_ 1 _uL^ 4_uLo_jJ! (_£j-*_*iolt 

J_lS 2400) 3 i .I aLjJI 3j_<j/VI (^1 j-^j-^ eH-" ^-°>^' o ~J ' a <j^J 

. ^cjjLltl I J^j (jl^JLaj Ljl^ cLuLijJI » i"i 1 1 pjjjjjj 4ji;uJI ^ i i ii tl (jl (j^LlII 

t(j n <i uJI cUI ^t^j 4jL_t-a^. (^j-A 4_i_u_oL>JI 3j-i_u^/l (J^j-ai (jLl ^1 I J)^ I ill (jl^J 

3j^Ijjs. 3Iajlj --«■ ) 1c jJia IjSLjtj .4JVI Ijut 3 ; < g< 3jvj3 ^ ^Ra (I j) 

4 1 i^-i Sj_<j/VIj 4_L^SLtl ^jAjjI Jiii dJJjl^ .(JjjJI j-^JJ (j^iljij (j no i"itl (jlj 
.(j-U-uJI (j^ sLuj/ ( _ ;r 3 CjJLaj (jr^tjj CJJLs- (J^J iSjjl <i i ntl iolj_>Jt (jlj 
ijlul^ Jl^£ i i ,i II J j". < ^ J_ijL=»o ^5 4_uLi_Ltl (_g^ ♦ i"i 1 1 jj-i (j-£. (Jj-«-4_ij 
(Jj i^>Laj lLsI i i**i i nl £ya 4-l^SLII (j^£Lx-i iJ7 ^ j^- 1 Jj^- 1 ^ 3_ijl 0 1 11 1 1 Cj J I ^_>JI 
L_£ll L^JLq (J^ ' 3j^Jj 4jr JI «L<jHa2_a d 1 1 n tl Clijl^ J-it . ^ 1 11 (j uJI p *j 211 1 1 
. La^j 30 (j_a LiJJ_a j -"-^ (^j-uVI JJ J uil I i>J-A (j_a (J^ (jl^J ' JJ J (1)-* 
jl "J< j j tl ^LjI» i.*i u 1 iij 4_i^sL>. LoLjI Cjj nf I ij»Ljl <LuL»a. jlj ljl£_Aj 

3j 1 ,1 n uJI SjjjJI ^ ^LJI ^^jJI j-jj Lol .«c!jVL£o.}U 3 ,^ I ^LjVI» 

LoJt2ILo (jl^ (LojJ 365) 1 11 n i"itl ^uj^jJI (jl (_5-u>;J I J-Aj . 1 ta 3e 1 1 Ijju^a (J^ai 

^fl (j no i"itl (J^>- 4lal^ SjJJ j^cJj Cdl^ (_p3j^/l (jV) j 1 n 0 i"itl SjjjJI (_ji^. 

J^Li-j .(^-L^a-S ij j»Lc p^Lajj (jl^ LLiiJI (jlj 365-^- 

(^1^, c_ujlu JL^ (jj^ (J^L>- «U| (jj-tA-i I JLAj i(J_al^ ^ (^j-itl (jLb idll jiin 



75 



. Lu_ujjj (3.3^ ^J^-** (_yj*juil\ (j^J (jf*^ (jr^ ut\\ ' ijr 3 La I p *j ^"T1 

dJJji£j i^j^UI (<u>2lil Jj^ljiU JLwtl^VI (^Jl 3>^' Ij-* <S^ 

i tu 4jj-$_2J1 4_L_oJ1 . La^j 365 4-j-uJI ^Ln jjx. (^J-U p *j 211 1 1 

j -1 all j -i all <LitL>J.! jl ^Ja^/I I g i uLuif (j^J 'SjJjjJI jtJjLl! 

JjVI jjJaJI (j-ia .(Jjajujj J^LgJI L<i-j3 CjIj_l«3 ^jljjI CjI j 3jJ-5 

ljU>.Ij ,j-<_<ijjl j^e-i '^tlj ^S^J l '^-i =c - 1 L^'j- 1 cj-^' Sjjj^iJ! tjj£j 

Lcl mil ^ i 4_jLa ^11!! j>taJI V}Lt c^l ^LcujVI 

JjJb (jf (jJI (JbtAi^Li IjLu cjJLlII j^laJI (j^J . (IjJj) >Lal£ LuojJs ^."^J 1 

jl m-JI 4j*i 4^>. j J>L* (^Jl jjJuj 4jLa j-j!jJI j>^II Lai • V}Lt 

^1 4jIjuJI (j-a 4-JLluJ ojufcj 4J£^ j o-aJI w flj seJ (jl J^e-J! JL>.Ljj 

Jj^ «**( i ii \ La^ . Laaj 30j 29 (j-u La ***' 1 'J ^JJ-^ (j q mi" (^yllllj t4_iL$_Ll1 

S-L^SLII (jl£ Uj 29-^-^jfc 12 LtJJ^ ^1 j^^iVl <j-a J£ Jala 0^ 

JJ I II *C II Ij 1 fl»"i I ilj (jl (jjJ 4jTJ-»- 1^1 jljLC.1 Cll U ( lljUXI (j^J I ll-ttj (jjJ^ lr-lt,l 

d i i ntl J-t^. Laj3 i Lajj 30 jji-^n I j ' '-"'.'J 29 jj j uJI ^j^*.' IjJLC JLfli 

IjUfcj '^- a _^ ' ' jlj-2_«j A 1 1 im i"itl d i i nil ^j a j i aal (_gl i Lojj 354 2jj o-SJ I 
I j-A ^j-i-C V-LH . ^ j i ii <i i"i II 3-LmJI lJ £ ^ J^lj (j-o J-J^SLl J-J^l 

p )J (j-u ^l^r i ii iVI 3^Lc^/j ^Jj , ^. A 1 1 j p *j alJI (j^_i ^aL^- i ii ]\ ^JLc cLcj-i_uj 
OJUt cL>JLjla (_gjjj_UaJI (jja (jl^ ijojj^jjl 4^!^?! (jl-ij d J » J J ta II SjjjJIj 

dJLjjtj Lut (((j^Lual » ~u (Ji-^I I jJ . La 42jjJaj 5 'j 2 a 1 1 j ui£ JL>.^/I ^LVI 
43jjiuSLa (_Lo- diljj i." 1 1 n»" i ul J^J 4j>-L>JI CL^l I nK -i 2JI p I j 2j 1 1 lJ £ 
. Ltaj>J I (jjjjjaj CjJLs. lLLI j tjL£j (j^3j_a (_^L>. j g i"i JjJJ (jL^ jl i LiLo-i 
(^jJl-r^JI I * - 23 ^\ t^^l «iljj>*l p_AjLitjL LlJu 1_4-j^-2j (jj^J LeaXl J^- 1 ! 
ii_JJaJj «Ul jl ' j * »* II w j* ' " ^ pjj^'ll I jut (jl^J .icLu 24 (jJI p^ji! 

jjSLa-JJ cualUjt-a 4_uiJ>o cuc^_aj?e_a 36 Ju-aj 'J a 2J|J n o Mill (^jJI 4^l_ual 
pj>o jjI g I A".al ^jjjj uaXl ^^?e-lII jJlj-^Ij J-t-^lj J_2J *-^ >:r ij Li^ p * j 2j 1 1 I JUt 
i$J^>- J-^J • 'Li jj glo (Jjl Jjlj j»Lj| I 0 jjl ^la »l n i nil j-j^. ^LuLijJI » i"ill 
CjLcLu/ (^JLs.^ 4a^Lc ^ j i a I j ^Lj^/I OJut ( _ ;r 3 p^*-i-II 4 U i"i J-^J-o (J^ (Jj*»- i ii" 
<Lu5_=»o fiuC jl jj>. I p->o j uig ^ jL>JI ^^^l Cr^J * ^^-^^ 
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ft.ni \nll jjnx> 



^^j-LM «L3j)j-iIu (3-u-a m£J-JI o i ii 1 1 aj->J! ^jV! (jL^ 4j! (jjjL(_ui 3_a^L*^ 
(Jl^o-Ls JLt^sjj 4 j a T itl «Lc^_a_>Jtl ^j?e_lII IjLA (jL^ . SjujjLus ^jua Mill 

JJjcj <U| (ji^. J^tl; »l o i ii II J-^J-a ^i^*-? '^jJloJI aLj! uu 1 1 

.3j-<I/L>JI Jjlj CjLcLjJI 

L^jlsI jjs , U \l " c^jl^J i£L2jjJaJI 0J-#-> bjl 1 1 ii Lajj>- 36 jLiiej I jSL&j 

^ Jilaj (j^J 'L^ljLxJi l^jLo^ 1 J^Li-fW' 10 JI>U 5uLi!l »U,„tl ^ 
3 a K decans, (cjLjj mhII) j<uj/I (j-u^liij 3" . ..II 3-jjI a . ..II ^jut 

<j-a JSLI Sj miT i Lajj 360 jaa. I jSLflij -^LjV! tilt J>L>. I^U uu OuL£ (^lll 
^ a j Laj doi CjLjj ui « II o' (J-aJ-=>JJ 0^3 •Cf^^^J Oj-oJI CjLjj-JojlII 

ijr II ^L>U^a »l 0 I nil ijr 3 ^Js J_a J^-^- 4^ ***( i n \ m£ jjl jj-aj-H JU Jlj>o 

i «QjIj 3_cj_u»j tiJj^tjj Lgjl^a Jj^sIjJLI jjljj a_o^*-lJ! ojL^ Ltj .^LlII j-Sj-U 

3^,Lui I 2 ^1 <3^' I jSLaj . 3jjl i aj a 4j-Laj_J! CjljUflJI aJJt Clj j~f I 

( _ ;T ]SLII J^aiaJI OJ^d O' ''- JLa SAPj jW^' tiilj^j . (JjJ-JI Jj^ 3 Jj-" 

. 3_cL-u 24 jj* jL^illj Jjil 

^ 5 u)» ^jj-II »1 o i ii II p J i 2x1 ljL>. L^jl ui a J_t-£5jJLI j^j usX\ aLtaJLlI (jL^ 
(J-J-2 (j_a 3j_j|jJ Cjj-j-J» jl i 'j I j II (j-uSLlflJI (_Ll3 (j-a «3_jj_a^ 

la ill I j-^J <Li£.ulaj JijI^S ^1 I j 1 1 r-i j3 (j^j^oll (jSLI . <j1_iLi LJ I (j1_iSLLiII 
jOJJ^jJ (jl^ 4j| jjjjj . 3-jjl i n"U Cj! JLs^aJ! jL^Lllj (j-ajJI (JjiLjS I jUq La^ 
Ijjl^ L^aJLl JLl^. Cjjll Jjij La SjHa ( _ ;r 3 CjVI ml i .iVI CjLjj-JojlII 

.^c^jLo^t ^ J La C I ^_^JLc CjLj^ mi* II a < nj-l La LJLc, 

L^xca-«J ^j-o^Lu (jL^ fiLfli2L>JL1 ^ujLaltll * ^jL) jj i galtJI l_La_>JI (j-aj 

p *J 23 I i f**i i CjVjL?e_a CluL^ L^ji ijjl ^>.VI ( j-a (JL>. m^Li Lx^aju 

^ U**m La_i£ j^_a^L! 4_il»_flJ1 3JL>J1 » Ua3» I ^jjJ jj-* (J * 1 tj' fi l-'^-a-i " w ^J^^ " 
jji-LLa Cj^J ( _ ;r 3 OjI L^-La Jj-flJJ jLCa^/l i>JLA J-^J • o i nil j»ljj>.^/Ll 
jJtS (_Lal 1 r (jiia (JjiLlS a I la i jLSJbLi si aUtl ALajjtLi Qja pj Ij ljL>. 

p «i V>ti Qajj ir-ill J a »" i nl Ji^j .jo_utLoil jj-a (jSLa^s 

jaJj ' d I**' sc a j^palj-ci 4jr 5 I j i ) O^JJ^^ jjjjLlJI jJLajLLi-ol cLajjJa ^5 L^jLfuj 
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. liJI g i nVlj <_j^>JIj (. i ft jj I (jj^l L_aj^3 allaJLlI (j-aAj J g <"i i ill (j! ( I 789 

J on uj ij^- iCjLij>JLi JLSj^JI ^Ljj Lo LxILii . (jj^!L> jl cjIjl>.I^JLj 

p j rtl 'J jl ;j* II axil (jLt !ii i_LJLjjI I UUJ2J ijj^sLj-VI £xjJ Jyl "I k'tl 
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L&jIj_<j/I £yC aJ-tb l_Lal_j| ^jjl ■ a II O-fl i?u$ 

»l o 1 ■» tl c^l Laj i "I (jl J-*JJ ,£ji_ujJlJ! »l nUtl 

I ' tojj ' a (jl^ t_$jJI uJI ^^paj-a C"^" *T 

JJ_oVl (^1 5j b> 111 £yC 1 J I V" J lt_!jJLll 

» <i 1 1 sLLaLJuJI S j j lqJ I I^JjlJj j<i^-iL3 i3jl>.Ij 

Jl SjLu^Jl^ljJiJL, 

i3ju>. jJI o j_a ^ i *--"" (_^lll j-ill ^H^'j 
(JSLi I j ^jj La Li^jji 3 jloI . cjLjL_oj>JI ^ljjLj 

.3_^iLajljJI 4jSLJjil£LJI 3 i,iu<11 (jjj Lc^Ja i.-.ln~iMj 

a ^ kfo t w MUti j-ubJI j-a^l 1550 ^Ll^j 

I j I , .", , .., ^pJI 4_uLa^jJI _j 2_^Li^jJI 4jJJljlII 

c-jLlUsLjjJI jl SJjLSJI . jl£aVl oilSj 

J^*- (I)' Lr^\ 'OiJ^ Jb-k MJ-*-" c^ 3 pLij^LijJIj 
'"'Ijj La~JI OjJLs-j icLujjJI djuUll cLUa^ill j ■ 1 _>*£)L« JjIS 
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1 j a i a _jj djoUtl iSjjtll ^j£i CjIjj ^* J 'u i all (_£ jJ njjjJLi i_jjJl)! (J^Sj 
(j1jjJ_o UJJ'J'^^ si gUtl (jlij ig ) tail I JjJbtlllj SjLsjlII ^LoLCj 

aLlaJ II lj_& Ljjl <i »" i ill (jSL«-l ClLlI i ii-v Jjjl^ia Uj uiC LojLC LaLtu 

iSJjj/ 2000 «L*j-i bjjijl Jj^ jl jlc>U Slu-uL-u^I oLiLJI I j a ifuj£l jJsj 

CjWI a « j Ij I mli nlj ljj£JLil p-$-iL9 iiiiljl^ . 3j_<I/L*J! <L>.jjJ! ^1 J i aj 
p la « a (jl^ (2rt>. . jl«JI abacus (jIjulII) (Jila 3-aj-SJI 3_ul i n-»JI 

2 al tj tlj Cj-3jJ! (jjU^ 1 ^ jl iSj^cj^JI £-a jjjJLaLnjj (jVJJJJ^I si aUtl 
UJJ 'J 1 a tl »l aUll q\£ i^jJLJI 4ji^. (jja p_Ajl j"ir Li «lj_a^Mj dJ^HI CjUa^Li (^yi 

. SJjjJJ S.jLjjJI jjjsVLi ^Uniia 
pj j * j i all (jl I j i L^ljl • *l J ' t— iLuj/I Sj^lj ( jj> fl -<ll Ij-#1 
^ 1 < aj £_ual ^ILa i n a (j-o CjljL^-a a L^ji ^ >;r i^ CjLiI i n'sJI ^Jl lj)j»la_u 

Lc j J_a (JJ *C" ^jt c_t^t_i J^-a I L^jt i-k 1 itf ^->"^ CjVI 0 ♦**( t n^LTj Ji_j_ulL1 

J5I i ,ia JjJ LijI i ,i? 4>>J.I j-iSLolII .3JjjJI (jj^SLoil j»L*laV 

w A Uj 4_t-aL>.j i^u^j>JI ^aI it>1 ^jjj^ ^JjI i ii U i>JLA duL^j . 4_j_o^_jJI 3l_j_>JI 
2_jjj|j_Li5 4_S_i3jJI CjLiI i H--JI CjjI^ . j^lslj^aVI < j O^ 1 -^' SJjjJI 

VjJjjla i ' LualJLlj (J jLnJI i j^la V I (jL^j . 3Jj jJI jj-al JJJ ' <i~T 
4j-ji^;II pjJLallj .pJLtll ^ allalll 

I (> 

Jjir»JI iJJLA ( _ ;r 3 (j-Ujj&jJJ ^j-r i"i" 3j^j_U3 ^1 . ( _ ;t j>Oj-«-lJI ^ ? U i 1 1 j j*C ii"tl 
<_j|_j-il p^J C-LjeTi^ (jjjjlj iA j i n'^Lij (j^a^tAI p j c I i a a. j Jiju Ijij_lo.I (jjj-ll 
(j^j) a: ui L^-JI y^lu (jL< ^ylll SJjjJI w alaj " 2 aUlaj ^L^J^I 

H^jji-Vl <LxjJL2JI p-aVl p la « a (_yl^ Cfjj'jj"^^ 'LuLMI 4j^>L>JI Sj-J-ll O-il^ 

3_aJj_a (Jljj Loj) S-^-'X' 3 -*^" t^uLCa . L^iLLcujj 4iil| 2Jal.ii ^Jt 
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«vni \nll OxioJI 



(j-o 4-C SjLfljtXI jlSLaVl (j£, j^J>J .^laill SjLo-j ilil a K (j-a 

iLaa. aK V SJtlJI tfj^S . LgjJla^aJ . ta cu --" 4_al£ J£ jf VI lOLaiSLJI 

(j-ajjj iSLuUVl j! 4jJLiiiflJI Siill ^ jl j^jSj-uVI 4il (}Ha) iiJ^tj La£ 
4jLj_t-aj tilstU -Sa^J V 4j1 La^ t^J-i^j-mXIj c-j I J (^,-iJaLaAJ t-dLlik 
Laj .j_iSLuJ! jl i_ijjjiiLI CjIjjI <LaJ (J-ujJj .(_Jjj>.i Cjlj-iilLaj 3JL>Jlj (Jjtill 
L_^_LJ^tl -ia^>«J V • »l a < "t d j a i ii i La Jjjsl^aJ (jt ijr ll ^LL?o V CjLoj^s L^J 1 I 1 
dJLiLb .djaa JUjJ La LajIlsu Lgj iSjirTl ^'Jl d S w UH'a : Cj I a K 1 1 ^^^uiLuiI 
Oj-LaJI d 2 ■ ta 1 La_ilj tdil aKtl j-ujuj (j-"jJ ^-ixagj I (^^ Liolj_uij t_ci_j_tiaj 

(jit" ) S a 4_jJU.La.il CjLlUsLjjJI jjolaj C_JL_JI j<u--Lr-JI (_LaL«JI Lai 

Lafi Lal_a_i 4jlI ^^j-A 4_j_Lj_t-aJ1 4_iLi£Lll (jl . 4-UJxtaJI 4_iLiSLII cLat-LxLaj 

La^ iSj^La J I Lm i"i (Jiix-l j-aj • ^Jj lqJLI 4 T LOjic.j|j_L^JI SjLjSLII ( _ ;r 3 (JL>JI 

(j_C Ij-jji^ ' a Llscj ^jyjJI - 4 5_iA>JI . 3 jJL*_a Sj^Ls (J_u_all j^o-ajjl ^ajG 

(jl (jjs 4jtUI C^jSLa . ^LiLa d_uj|jj^/l 4jtUI CjIjj^3^/I jll i aj (_^<JI <— Sj^s-VI 
jJaJjl ^* ' i(j-tj_a^M (jjjLLlI (_Ll£ (j_a (IrU^aJI ^Lst-li ^Laj>» (^y^ 4_ao^ji_a j^Sd 
a I ■»" U J-J-a^- (jLa I jSLij . 4jSL>J,I 4jtUI Sjiajvall 4-lL-»J,I CjIj_<juAI (jx. 

. jLCa^/l 4-iJ L^jI . 4£j"i ui a cUJ Q_j \ a«"i i iU l^jL£ .ji^j.^tl 
L^aLtij «L3-> J-^lj (jJ2 ^LLujj I ^J^J Sj i ulj 4-jJUj^aJI CjLlUsLjjJI 5a^ (jl 

(jl (^yJI i<t_Lu/ (^yAll (Jl^ia Lojj_2j j-JJJ" (jj^J 1( JI ml i iiVI J_l3 (_gJJJ>JI 
J mli ui i^jJI (j-ijjJI ^JJUlII jiliaJjl (^Jl (^UJI ^ 4i£. J^eUI 

4_a_ijJi]1 4-U-LLtaJI CjLj_ualjjjU I d t a J (J a .3j^_ajtXI ^L>.jt ^_j_aj>. (jVI 
Sjs^LilII (_Ll3 (jjs j ifuC iiJL\!l (jj-ill Lajlj icLajJLflJI «LLajVl ( _ ;r 3 S-^^ f 1 -' 

iCjLlusLjjJIj dliill jLi (_>ujJ . (1 26 1 - 1 202) Chin Chiu - Shao jLi .^jji 

1247 ^Lc . i 'I i i ii itj^j (jljSLjj (^yS LiLa-a Lolaj^s (_LaX.J 

. (^1 i n^l 3 < i n" (^ 4-ul j i<-iLjj 3JLj/j) Shu Shu Chin Chiang «dijl_ui/ (J^Jm 

(jj_uj (JjI i n a ^i nl ^jjaj La^_La (J^ , rj* \ . (^a^t_i 4jLi^ (j_a p i (J^ (jL^j 

j-j-UsI jll ^1 jjJLi j-!L»j 1 n^VI c^jL^j . d j I t~ (Jiil 1 11 U ouL^ . Lgl> ^j^ 3 
jjjtUlj i*I_LlII (JL<iclj n_gj*C 1 n»ll 1 11 -»JI («iLcj i*lj_<iJlj 4jiajL2il :4_JLl!I 
id_jS!jLiII CjLiI 1 n-»Jlj t L^jj/Ll3j ljr iSa\j^\ ^i.naj " . ''^J ''^^ O^J^J n— ijj*>.tlj 
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Sj-SLa t_)L<SLII w La «j . indeterminate equations «3jjijJ.I j^L CjVjLkJ.!»j 
k_( i.ii-v-j I j 1 1 »*■ . .." ( _ ;r ll! CjljLgHj ^ j Lj i all CjLlusLjjJI ^Lcuj! (j£. sLx-Uslj 

Jl^£ J i nil jljJilo-uVI ^ JX. (j_a j_l jJi2j ^ i nil Cl^J (j-tjli (^L^- 

«L>.jl j^>.j_ajj (j^>.j_tjij jL>- j_£i>. j<u jL>- lS^W 3 J>*^' 
JLSj . I J • J ' J Lg-uLm-1 (jjjsjJLj J^LjJ! (jjjJLj IjjL^ <-^p- i4jjj i iiVI SjLiiJI 
1 1 1 < n ! JLA jL^J t(J^ i gall _}JJL>. (jjl^. j'ni j '"-^ <J1 ^la c\_*_uj2j (j-ulu ("S-^J^* 
j i aaJI j uic <JlJL\J! jj-2-JI jL^ d ' " " ' ^JsoJI • 4jLj£ j-<i-i J-^p- (^-3 

(j-O^Lj (j_a j-ii^i ijJLLa jL^ 4jJ (j-ul/ (JjJljj ^ j Lj i all CjLlUs LjjJJ ( _ ;r jj& jJI 
^3 »l a Ic 4j^1j -5^>-J LlSjjij Lul lj& <?j* LaJI ( _ ;r 3 CjLlUsLjjJLI 4-<j/jJ-a 

(_£jj>.| iijLS. La icJsaJ! till j ( _ ;r 3 CjLlUsLjjJ! ( _ ;r 3 Cj!jL>o^Mj 

.<CjJiJ*J! i iu 1 1 (jyLs- (j^>. ^oJLuJ! (j-a jl£-a (_gi (^^J 



II 1*12 I 

J m" i ill i4jojSLU j»L9j^l (j-a JoLa-ii d i n n-*. sLa-iJ-il! ■ II ( _ ;r 3 "-^J 
w ' aaJl (j-a ^ 5j uJ I) 4j^_t-£ULl1 LjL^ 3-1 ^-Atj . i a b se rt (_^sjJlI L$_La 

La! .iLu^LcoVl ^L9jVlj .(jUlII (^JLl jljl£.Vl jLcU C^jK^I 3 n i'Ii^JI 

(j1_Cj_Lll ^j_a (j_2Ha ^e-j (jlf 2 2j ui a LaL9j? OjLCs (Jjjs-VI Sj^iill ^l^j^/l 
3'j_3^' Cr 3 (J 1 *" "" O-iL^ (_ylll 3-3jj>.jJil «4 j a i i^JI j»L9jV!» (JiLa . (jiiiLcaJ! 
JUJLkJ! dJLL* jL^ J-i!) .jjjj^JI 4-uiui. lLL! ij_L«-«JI ^Ijjj \j ^ » 1 1 j 4jj_SjJI 
( _ ;r 3 -5jlj-JI JjJijJI ( _ ;r 3 L^-La I ilsj-l (j^j-l (jjjJI ^t!-*-^' (JK i"i^fl (j-a 

3 j-tlu-tJ 1 ^_oJu ^jSLtTuJ (^.lL) 5j uuc 

^ j-u^ ^jlc 3j£Ls jj-^ j^-*- 1 * (< tj^ l^3 )} 03-^)^3 tn^yuLLM ^Lj» i—ciJt 
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ft.ni \nll i>luJI 
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7 




TT 
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+ 
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(^Jl ULp.1 i^jJj j!jl£.V| ^acjbUoV! ojukeuL^j . 1000 j! 100 JUjO^L 

: ^_t_i_4 1 ui ' a i 



^ J£=<^i 100 

aiaLtJi a ?,ui i = j^Li ioo 

i_ui!^>JI jjju = oL>JI 1000 

pJJLS J = j<j ni I 00000 



(_£jJJ sLaj^U! i>LlU >J 'I a qj ■ La jj io *u \l . ^~a\l 1 jjjjLjj/L^ icIjjJLi 
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JjLj/jJ! Jl on .ilj iJ^LlIIj i^iIjVI t;r Lc. t_4j!j_UaJ! <_p2jij oIjlcVIj 

ki ^. _}IjUljj 4(JL_lIL>.VI ' a ui^j <J^>.jJI ^jyk » LcaJi * )1 i < oil 

_}^>.jj 1 Jlj d * SjJLLll j^palj-H^lj t^jl'C i nil g ^ ' ^jLlj 4j>JL*_aj jlS i nil 

. lil) j j^lCJ i Ltj! JUJ (jr-^j (Jj 1 - 1 ^ 

Counting Board AdJI g$l 

JjlI! (J!Lo dilj.ll oJ-qjlL ii I j i Lj-ub^ ^ j <j i all CIjLiI i n-»JI CjjL£ 

(j^o 1 c j jjua-a JijlII (jL£ . I j j "j I j U. A >, t Lx-ilj CjLiI i n-»JI dljj^. 1 ^ V 
t_£jJ1 qjc uJI (jL^J g >j la uJI (j-* Sj jj^ fiLjL^j^ 1 <a U a j tt. < ul>JI 

j!jlc>LI j^a-V! -.(^ru^I tijl j L^c 271 ^ 5 ^IU1 1 ajLaLSJI Slcj^jJ,! ojL£j 
j\ 10 /\ I jjuJI J!u3 I ■ JfT oul^j .3_JLJ! jIji^SU jj^Vlj 5_L>.^il 

. jl i .nil J\ ^ya 1 1 jj'a Cxj-Jaj (jjJI Cj Lljj <i 1 1 I < jj dlljj . jJI ... I 00 

<Lcj-*_uJ (Jjlu w ' ^*tl c^-il^ 4<Gl_iL_u^. IJljj j-l^>JI (jl^jj L^ajtJI £-t-aj Jjuj 

j-»j < ' jjj^ L^jl^j oul^ ^JL*JI d L cj_ LJ j £j\ (J^JLII ^SLs-ij i^j-ill 

4j*_uj CjLjSu (jjJI 4j>jj_tjJ! 4_ujt jJ! CjLI i h-»JI (ji^. jLtl^.V!j iCjLiI i n-»Jl 

(j\ UJ^ <-^LeaJI CjLlUsLjjJI »1 olr tail i ol 4 filij^is CjI j i i nt fiU_ojLj_L!j * ijjdil 

.j_<jiJJ 2'j j • u-l CjLI i ii -»JI Jl2^.I Ijjjcj 
(jj/Luii (jL^ Cjl_«_ijJkl (^yi 3_c jjja ^ tf\ < II (Jl < t"n ill (jl ^_Usl jJI (j-o 
^Lc.^ LUaji j i ,i Ls Jl^j i(jJljlII ^ f&j jSj-o i^l) Jjl-ill ^Uaj 
UJ J ' J 1 a ^ ol j i>iLjjJI »l glr £Lc.L^5j i>j£jLil (_gjJI (_gj_Joj>JI a UaiJJ ,_fjj>.| 
(jj^ i.iii ii _i 1 ((j ' -** c J^>-JJ ^ i^O CjL»j_)-II <L2ji>.j 

^ j i r-i I (_g jdl) JjU" . ..1 La • j a ■ al\ jl>.j ' i LyLi. jLn^VI jus (jLSUI 

. <j i aJI Jjdl 4j^iiill j-i^sLuiJIj . Lc-jLs JixJ O^J ( _ ;r 3 SjJjlj 

w (jH-II uuJI j»LsjVlj '.^CLij^ ^1 j j (_g jJI ^j-II J' ^j-" 1 
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ft.ni \nll O-uoJI 



£j\jul±jl&1\ (3^5-^ J ' *^- J JL5^' Cr^ ' J * ' (J-* - * 3 -^ ^J^-* 2 -^ cj^-^J • 

LxjIj i^jjJaJJ! (jjs La^Ltaj! 1 1*11 m j«J ! jla J^j . 4x-i jJU! cjLlUsLjjJ! ^ ^ic ^^Js 

JjJijJI J-lajl) 4jj ir^ir (»L3ji J^-"< t_<j£j JlC^/I (JluL^ '<Jj>" Cr^J 

jjjii^. ttLm^j. Jj-ajJ 4-«jL9 Ljlj^j j! Jj OuL^ ijjjJi! (j^iAj i4_JLlII LuaaJI 

i i ji iSjls-Ij I Lac laLxisLi 9 ,8 ,7 ,6 jic^/I ^1 uu j<u (j-oj '5 

^ Laj i u-l £j-Ia 4-lLoX. (_)«■»"" ill (_£ jJ! JUlI! ^jJ oLol lLj ta 1 I (j-^JJ 

320430 . 1470654 













^11 JjL^XI 


1 




IT 




T 




llll 


1470654 jij^-u ^ 






II 




llll 






320430 Lr juac 



1 




HIM 




II 




llll 

















jij_<_uV!j jij!j-LI j_«j>.V! • i a*JI (j-asLiJ! j I JjljJI «3jLJu! » c^-iL^ 

cjIjLJuIj ' ^ j Li i all cjLlUsLjJ! cjLJLjjtil cjIjLS/I <jJI_La .(j-aaLiU 

(j^o w i a « II 3_JljLj ^j_LaJ! 4_lL»c Cj I j i a LjjJ Li Q^U" Coll ^jjcj isLulsIjJI 
jj-* ^y_t-a_»J! jj-* 3 ■• * i_J*>JU>.j i iJ3 _il_!Ll1 t_£i_t-aJ! jj-* 3 J^^l ^J-* 

JJljlII ^uijj (_JjjcIL3 ^_«^J! «LlLaC Lol .(JjVl I fl^aJI 4LL21! CjLljjJL! 
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^l_2_o ^j-^j i_£j-II f-^j-" « 1— 2_iLj s-j-ll l-J^J 'j^a-^JI ^ i ^ *ljj>.^La IjJ 

CjIjljjJL! (jjs J£ (jjs ^ i ajJI (j-o Cj^lii i_SJLx3 i4_JLlI! SjutcVl .Qa-il-a 
jj_a (jLljjl <_SJLkj i<_sWI ' " ' Ij ui C 'ji'* (jr^J "t'I 4 -? 1 ^ Ct^ 3^>-lj U^J^ 
w i a « II (j_o ^Lj-ljI i_3J_>o (_gjJI cJsaJI (J-oAj ( _ ;r 3 g-j i nil w i ajJI 

^Jsa-a) ^LlJI .Sa_a_«JI Ij a i a Cr^ - 5j^L!' Lf^J • Jri i .'VI 

d ' '""J "' "' *(j Aj^J * liili £j^3 JtD-° (jlr Qa£Luj/j . (<_sWI 

L*£ ijj^-21 (_5-ll <-— i l-SJL I £J3 j-a O i nil (j-LajJI a a seJj . 4-JI 4la^e-i J I <t_La 
clslj_Ju-*JI jJsa-a A . t 3jj^>.jJkl £-JjVI ^j-Lajtll Liiajl i_SJL*3 

I ^ j iK « (jLUjI <-^J--JJ t ^rp c r 1 ' (J* ' ^ ^->^JJ (j-^^' (J-° <^>Mj J^-jj 
> ( _ ;r JaJ dJLut Ja^J-J i4JL>. ijX*- CjljLs~aJI J-^J-a (j 2 Jjj JtL? -0 (jr^ 

SjjIjJI ^ .^>»tl jl>.Jj : Lij3jL>. ^Jj Li£ ij"^l ^jJaJI d j I -1 c JjiSjj . 4_La aJLi-Lj 
. (_gjl«JI jJajjJI f_y£ jl JLcVI (j-a - La SjLsJj 4c j^ajca ^ S jjj ij La i ■■ (j-a 

.1 , 150 ,224 '.^I^JI l^ij 

jLS^Iul ^^_j_Lj_i-aJ 1 CjLlUsLjjJI »l o If c^l 1^" , ,.1 c_ujjC-!lj (jlj-aJJ 4j^_u_£j 
^ I r j .^jJJIj w i a « II Jl n <" i .il 4-J_o2 2jj i aJ Sj^ljj 'S_JLc CjljL^a 
J_«-j_>J,l ,j_a t Jj 1^ (Jjja Ltl i.'i i .r (_^lll LaJI 3-jlaX. *ljj>.^La iJLLU Jjj i .i 
e-Jslj-a ^1 d i i n ilLj . t_)l ^->JI UJ * 1 '"'-'J (Jj ^J - ^ 1 OJ-^y ' J-iL^ ("S-^- 1 ' 
4J JJLjJ 4-i_La-<JI ^La t 4-ulji>iLjjJI 4_o-l_Lll 4^Jj dili j^JI j la 
3 S LaJ I (j-Lc 4_j_i_La 4iuJLs. 5jj>J i I j*» j^l^JI (^-Sj - JLiJal 5jjiJ L^j ISj 
d j i ii i IL) Lai . i r~- <J Li 4_uJ 4j1 i _^-L^- <— _> I i n -»JI jJLoJa^l p I »"n C^-o> 4-tiu-LaJI 
j^r i nil ( j-a Llj-t^s I JLA «U JJLu ^jl jj-a JLl ^La l***ia j-JlC ^!il_*_u i ^lj-a i _ ? JI 

. Mlllj 

4_lq_j^ ^j^j-Lj-t-aJI I a .^"^1 i^LjjtJI *ll jj-a 4j-u^j Ja_a_Lll I JLA ^Jl a***i < hLjj 
Jjj i ii (j^Lcj • tjVa^cji (jljl jJLa I jj'a JL>. jj (jH-II i4jjVI CjVjLkJLI j_L^. 

i_4^.I^j (jj^sjij (jj jJI CjLjVI JJLCJ i ajj.%.11 jj^jJI JJLc jL*jV i JLlt.1 
4^j-»_a J^J^j '^11 jj-a^ 4 j ulj jj^j 4_uJ_a_i ^LtiuJI . "*\l ^Jl>.I ^3 4^l_Lt-aJI 
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ft.n i \nll O-uoJI 



^-nJLvl (2j^>- 4_i£.Ljj>. 4_u>J dllj Jjlj Ijjl i»I mi » II ^L«Jo (_y^ * * .' " 

. LJjj! f L^ai!lj JU-jJI 

L<jLa ijj-uLlI! (Jj1*iI ^LVl J*^' 1 L«£ JjjijJI JLutl^l Ujijf I jla 

2 -i j 1 1 j . »l in i tl jjlc I r SJVjJJ a JL>-jJI (ji^- SJVjJJ j n_u£i 

jSjaUlj »l i n-»Jlj Jjj VI j<u JLflJ jLJai o! • Li3 0"S> (j^^^-^ <^aLal (_j-i* 4-uLiJI 
(jl . «L^>-jJI j<u JLajJ ^jj I jjAla I <LIa 52 (ji jaLu (j^tia : I JL>.lj I JJLc I 'j^*"' 
^j_a Laxla 1 o . .. A 't Latxlaj i U. (j-< . -» J^ (jV JjLlLs^M deum (Ji mi jj^I 
LiLila ( _^L^tjIot 4j^Lj (J^ (J o *"i i ill tit-o^ (JLj _}Jlc J-^l (J * mi »1 i n-»Jlj • jj^l 
(_^Lir A! ,_L£ (jl jl ijl jU^/l JJLC Jjai Ji mi JL3 ja^till Lai . <la 

. 1jl>.1j LfLja 1^1 (j i nl 

«(J»j «j» i— 3jj>.VLi ja^tillj »l i n-»Jlj jj^l jl JicV ljj-°j I^La 

•.(jLiii^l <j-° £>j LTV 4j3^L*JI i 





J 


C J 


52 - 


(o + c) 1 / + 


(0 + r ) !/ 3 + (j + o 54 



SjjLcita »l i n-»JI (jM 3 'j 'Sx.jjt>JLI ' tu^alJ LoJi£. 4jjLuta jj^l ol 
31 jUVI JJLc (jl ,<ic.jju>J,l J-JJ-I 4jjl m^a ja^till (jl <W\ Lai iicj^ij>J,l cJ!U 

jj-c: (jLa I jiSLtj . L4I0 |y (^1 i^cj^ijJ,! ^i- + ~y + ~y i^jL-uj L^K 

(j-aj J C (^^-ejl (jj3 ^j^>« d 1 1 11 M ^ys[sr JJLC (j_a J-J^l (jLila^l 

.S-a-J^JI (^3 Luaie-ij 48 dJLla (jl (j^a. 52 jjt cr^"" J JLsJI (jla 

'.(^^Jj La Jjjj LuLb 4To_U>JI CiLsella-LaJLLlj 
52 = ^Ucji/Vl JJLC (jjs — 

52 . » I ' ^ 

4 = = ^Lkji^/I JJlC ,j-a — (jjl 

13 1 3 

.48 = 12x4 = ^Utji/Vl jjlc (jil 

•.(jjl (_,-!* (j^ILuVI LLuJjLta (^jl (jl 

(i) 48 = o + f 
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(ii) U = f» 

•.^jjs-^/I ( _ ;r 3 3J.jL«_o (j-a p xaJI (jiaj^jiILi 5Jl mil (J^ci LuLa i48 = q + j» i(j 



48 = o + j* 
48 = f 2 toM 
24 = r :oM 
48 = j + 24 toM 
24 .48 = j: jil 
24 = j t( jM 

• 24 j (dnj.^a) STj-al 24 illll* q\Z I jj 



fiL*_u_a_i Jj-La-LU ^LuLi ' a ) 4^t_u_J1 ^Jl Lea * l_ul_3 t ( (jl ^/ULLj-uaJJ 
file j_<jj?e_a La ^jj.L<ijlL.uj <Lc j_<i_>*-1 1 £JJ + j_<a_>Jt 1 CjJj + 4^.j_<a_>JJ t fl-L<aJ - 

.LLlL 52 

Jljso LtjLa jj>.T lilii I ILua] pj j-jjJ! (^Jl ' fl-Lalll I La^al Ijl LuSLI - 

3-oj£ 1 2 (jLa I jJ .4 1 1 j * a iSjjj^ *j iSic cj^ii ^\ 52 p j i (j^-<u j 

.48 ^jl mm 
. I i^it .'i, 48 dJLut ojSLj (ji uj*j (jjl - 
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«vn i \nll OxiaJI 



.4^jjijJ,I ^ 3lj_a! 24 j 24 LyjJ IjJ . 
rhetorical (((jX.^UI (um\j *X\ gb^aAJI 2 «j i all w & a j-A (jl 

. algebra 

^ I -i c (.g-ljj ' a Laj a (^J 3jJ_r«J,l j-^c. 5J^L«JLl Sj^La (ji (j^a JLi V 
Tai j«u-uLj i_3jj>i CjVjLkJI! (j-a I J-fli . Lj-Lujij 

j-SLa-L! 3jj_<l2il! (_^aSI • ^ T L>.jj^j ^jjjj L#j| (j-aS^J L$lLujL>.j .Yen 

^^il! ijyUJ! dJJj j I iJjJ! till j JaL>JI £-±&>. t>u (j^s jLlaJ ^1 tiJIi 

jpt '< n \ : ( _ r JLlJ! j^e_Ll! (j I c jJa^aJ! IjLai (JlLo Chin 2_!L_uj Jjjjj 

3-^.L*.j_L! 3-m^j>j idLji! (*-a>ljj Sjuj! it^i; L*^ 3' >^^" ^ jjj^ 11 

cLjLj Lq-Lc j^a-J-LaJI £J_A a * * 

J J ^* * ^L)"- 1 -" L ^i> J ^^-^ f^-^J-^ ' ^ O ^ ' 

(c\JL]L_a]1 Cj La^ Lt 1 1 <j-a ^aJI) 4_j_ajj1 ^_>J1 ijr II ^J-uIu 4_j_ajj1 J u t tiJ 

cLajtljj jjLfl ij^jJaJI (j-a ■ La !jL>.lj Lc jj ^1 xlajl IjJ 4ji ^ La a. ^ a 

«uf 3_^ajjl^>>JI ^ •■^jj^ 100 j! 4j».L».j 20 jl ISLjj 25 *!j-<il j^jG 

jjj^tl jj^. S^Ljj LuSLxj 4jLa iSjUs-lj 5j>-Ls-J i-SJLaj 3j_a J£ ^ 

K tl jjuJt jjf J_i_i .(tuikjj 100 jllc iulii 2uKJI 3 alSoJI (Jj(j*j IjLaij 
JjljJI (Jj^?<J I (j-^ 1 'j * J*^ 1 ^ ' ^J^*,' • ^ i * " "J Ijsbj l-L L»-G J-J-»^y J i J J La u 

I oj ■*-» 60 (j! j! i^LiLaJI ( _ T xisj3 V c1j!jLl>JI « jjt LjI (jSLI 

3j La j i>jLlIL>.! JJljo Sjij_UaJ! i>j_flsj ij^^/l ^ 1 r Ij-jiia 60 ^Lj-u tji d jlr 
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. 100 = 55 + 25 + 20 = (I x 55) + (5 x 5) + (4 x 5) . L>._ajji 55j oL.Lj.j 

(j-LLLu^iaJI C)l j i*r-iLjjJl »l <ilr (j-u 4Ji ) -lLSj <UI mil OJLA Otj ir-ilj 















< n ) 


+ 1 


-1 


+ 1 


pKjJ 100 


30 


10 


10 


10 


100 


31 


1 1 


9 


11 


^ 100 


32 


12 


8 


12 


^ 100 


33 


13 


7 


13 


^ 100 


34 


14 


6 


14 


^ 100 


35 


15 


5 


15 


^ 100 


36 


16 


4 


16 


^ 100 


37 


17 


3 


17 


^ 100 


38 


18 


2 


18 


^ 100 


39 


19 


1 


19 



Modular Arithmetic g*LM1 mLaJI fftlc 

■ il 1 n ->J I p I c ^ J " 1 " id jl ir-iVl 5-1 1 1 11 Uj .(JjjLlL! 3_Laa_JI 3Lij*JI 

iLg-La 4j^Lj w a ioa 3 1 n <!■■>■ 3 1 .1 <!■■>■ LaLjjJLc Ijlj 1 I j * a ^Lu! (j S iaa 3j^1j 
S»l j ui VI ijjut JJLC La .(jLu! w ^.'j'" 3 < j 1 ,1 3 < j 1 .1 L&LojLC Ijl Lalj 

(jj-Li-t-i 3jj>. 1 i(< £_ B J «*— 1))^ « 1» (jrLC^jlj^ 4j^Lj j-la-LjJ ( uij^ Jail 

Jli^j ^1 (^"kJ.! ^ o i n nj fs-^jLa i^jj-Jl J-t£.J Oj^' Oj^J&dS 
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Jij_«-j-3 «i» Lai . I j j'a Lfljj » J J_'J p ^ <JJL& (JJJLl»j dlli Jjlj 

(_^ujii-j ^-^j Ly>2^ lSJ^-*-"-^ 0* 1 ' ~~ " ojj Sjl>.j catty ^ISLII) <j-ujl (j^^ 1 

JjJy (j^* - e»-^ . ('"'I . a Ij] 

. «?■» 5JL>. ( _ ;r a I » w nj «(_!» 

4 mc^ jLc) «< ))) (jij (j-UoL^ 4_»-a _}Lct « I)) (jl p^-llj-o* l_3jjlj ^-Aj 

(jl^ 4ji tLallaJtl Cj LlLs Lit I ( _ ;r 3 Jjl jjj/VI £y» i—Sjjj • <LiU-m .sLc I «^» (jlj 
p j i] CjLuI ( ^>^-4-i ' '^j^ ' ijr A 4-1 1 uiXlj • i n**( a a ' eaa* 4_i!jLil! p^jjj 

CiLa^U 11 <j-a) p U i (j"* -1 - t _]_j_i LSL^aJLJ 4j 1 1 u 't\\ ^j?e_>J1 ^3 (Jr*J1 ^LlAa (j-a^-> 

(ji^. « l» 2 ■■^^ p ■ LoLa tjJ.£7 = ^_j5 = 13:^! (JjIs J-lS L&Ljj^j ^pJI 
( _ ;T i^. «^» <u^>.j (3 (_£jLjij ( _ 7 jsLJ!) 5 (jyl^. d i-aa-j i(2 (_gjLjij ( _ 7 jsLJ!) 3 
jjjlI! Lo -.(^ Lojlc 5Jl i n U ^j-Ia o^-*? ^jJ^j .(2 ^gjl . ,m ^LJI) 7 

(_ylc p i n ^ ^Jj i3 (j-a^l 5 (ji^. p ^Jj i2 3 (ji^- p ' jJ 

S2 (jiiJ 7 

^L^t_ll ^j-L^Tn-aJ ijJlilXl (_J_J_u_u i ^ r l^.j) .j^^l^-Jlj ^_i_ul^2Jl (j-* 3LLui_0 <LC^_<JJ?E_a 

JJ_C ^L?e_jI ti<_pe_j 3 J_C lLsjij, mi j^paj-S 4j1 JLu (. 27 w 2 4 

.5JUJ! 

jj-ILj > J-J! . J-C^l j_A ,_p_a jL*jV SJajj^j ^i- 3-<u 

. 4jjI i n" a j-oLa-a J ' a> 1 (jl 4^^L«J! pjj/Lil! i al i eaj pj 1 5l LajJ I 

•.^bJI jjsii!! (^Ic jiiij Ijut (jLa i4i>LiI! (j^cjljj.! 
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«vn i \nll CfcuoJI 



O-ljj ^jLi (^j-UdLoD o i ii \ I JLA Ju jL^tHll ^ JlC ^ j ^ d ^ ^Jl a »**t i ul ^jLs 1 J^SLaj 

. Lul£ 1014 LxjIj i L&jacj (^lll ^LuiSLII 3 iijiitJI ^ I^cjJj pJ (j^cjljj.! (jl 

p o m <M I ijjsl jJI (j-a Jjai (jl^ p^l"*-^ ^j-lLcI La (jLa j<u (j-aj 

blunt «SjL>JI 3JVI nS-SjjJa LtLuj^>-i ^^Jl cjLiI . ..-»J1 J a «" < .."j I jut 
Ja ■ ■■ jI 4_2jj_L_i 4j| i ii U (_L>. <j^L«-i JljU .3ijjijJ! ja_aj_Jlj instrument 
j 1 1 al i iaj j<u juJ! i_jjjjjJLi w ■ ^»» II ^.Usaj ci^p* i ^oJ ^1 jS-" > nLi 

< tl ^'ys i U. JL>.lj jU,„ ^ ^ . * ^jl ^J| ^j^jtj * il i ,i~w £_a (_ajL»3 

( _ ;r lll interpolations «oVI a *s " . ..VI » £_a tajJI (jlj I jut . ujIjjJI 
La^ L&J]j_<j/ (jSLaj ij-ajij (jl (j< J m ir-i 11 si a If (J-i«J (jSLa-HI (j-a (jL^ i_ aj£ <j*-fi 

■■^ 

I AjU-^tt 

I I I -.^ ajjJLJI olji^ll 

7 5 3 -.^jh 4A<n\l\ ^111 

15 21 35 2LWII jIjul! 

. (^_Ljl (^t_Ljl 3jiaj>. L_a p_<_ul ^aJLJI * )j— (J-t-al ijr A 4- j - L a- t J1 J I JLc I (jl 

( _ ;r Lc 1 5 aj ■ ilSjj 5 (-;r Lc. 2 1 itj i "^"j 3 (ji^. 35 &j ■ ■•" 4joL<JI ( _^I^jJIj 

US' 7 

I , I .2 ^IjJI 

^d-LlaJiJI jljLc! (^Jl i3j>IaJI (jlc SJVjJJ SjjLiJI culjLaJ^JI J a «"r i n" j 
.1 ,1 ,2 jjfc ijj^' Lc-u-aisjJ . 4-<laj<JI jl JlC.1 t_ujLiiia LgjjSLJ 4-uj/Lu/i (j-^J 
i. 1- 1 se j i (jLli!l ^LjjoLlII (jLjjU>. _aJI La^jLa i4 o'-^tH?" (jl Jia-ljJI 

.4jJL\II 3jo-aJI jLajl (jVI I ijlr (1 -i j Ic 

2 AjU^ti 

Tai Chiu I Shu « j_<i/ (_gT j j u< ^LJi) p i ..Li l_La «Ijj>.^I ^LS^ 

• J.;,„VI ( ^ (>ujs J_aj>J!j . great extension method «j_u£LII jljjl»1!I t_ijl i uf» 

' ■ 'J ' '".'J • ' ' ^ 1 '"^^ OJ)^ S" 1 ((^r^ 3 ^' jtu-uLoJI) 3 p i ilSj 

95 



LyjJ .(I X I =) I JJiiJU JJjlII Jjso 2 Sj^LlII Sjo^JLj 2 -i ■ ilSJI £jL>- 

: (jLa j<u (j-aj .(SjlcLUI) 

d^Vl jju1I)2 C^UI jjulJI) I 

(3julUJI)3 (Ji^il JJull) I 

3 AjU^-tl 

. I jLje_t3 i I j-Aj iSjLcLill (^Li ^Ir i I j-Aj iJ[p->J,! JJjlII ji i u-Sj 
+ I ) (jJI Jjj^j^II i^jJjlI! JJjlI! ■ fl-Lallj JJijlILi JJjlII I jut 

^Llo ^j^jl 4_t£. i.'.t j't L£ (_g jd! jjlkJ! jjk I jut 2 (jl . 2 ( I x I 

^dJJJLie-a JJljl£) I J Jut] I j I JJjtJIj .(ujj^o'i) 2 jVI LyjJ 

4 SjJaaJl 

15 21 35 (t^'^l u-<0 JJUaJI jIjul! 

1 I 2 (5^^ ,-,1 i^^) .Ml J.^lj^ 
15 21 70 (jJ! 35 x 2) il^lijl JU.-, „ ^I Jjul! 

2 3 2 

30 63 140 c^WI x i!>^il JjuiVl 

5 AjU-^tt 

233 = 30 + 63 4- 140 c^W ^« 



105 = 7 x 5 x 3 IjWII 



128 = 105 - 233 
23 = 105 - 128 Suit j-jial 

. I j -s. I *■ -» '» ^pJI ^l^jJI w ta JJLC ji ir^i? jjfc Ijufc 23 JJjlII :t_jl^j>J! 
l _ x j|j_UaJI 5Jl i no (_)-><-Ij •l£> : *"^' M^jij-LsJ Li i>LjjL>.j (_gj-J! JJulI! 

i «IUtl 5uLjj jLaLi^ 23 (^Jl 105 4aLUsl jj^j LijT i^gi -.(j^SLtJI Jjuu LijLa 

.JjLJ! ^ 1014 sJ>>JI 
- La j jj " (3 i i .i 1900 jLLo .j* ' * tl ( _ ;r i Sijjjti!) ^^LJI 3_ufcj_jjjj 
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«vni \nll i>luJI 



z iy ix) /o-j-uIjJs 3Jj^Lii tiJLLa jf dUj£ pl«j .P J j j >■ 1 1 jjjlI! !jm> 

p i ..I j_SJI (jl . (SJi^LiiJI (j-<x.jlj_tl SJLs- 7 ,5 , 3 ji i^L5-a 

t_4j*j La£ i(jjjj>.VI (jJjJiJlJI (j_a l_j 1 Lg-La [£| p 1 11 flj VI 1 1 m j La-L3 <(3_<JjI» 

(^I^jJI Jijo LuLa P ^Ir zj yj x ■ jJj . ui a J-aLc L^J j^-jj VI 
. (2j 3j 2 j^jfc jIjlcV! ojl* (ja£j 'dr^jW er^j) r J U P 

J-aJU 4jajLi djL*jI (jSLa-i iP IjJLC ijJLijt (jl (^yl^. ( _ 7 ^LiI! 4_L&j_^a uj 
(J^>. Liiajl (jSLaJi! (j-a J . LfljLj/ I CjLiI i 11 -»J1 ^jjs La£ p-<j/l jJLJIj (_^! ^jJI 

. j^jjiLiill C— J 1 1 11 -»JI plj<J 4jjJL>JI jj^jJ! J I a <"i 1 11L1 i4jaLjI ^»£I 5-1 1 1 u U 

.modulus ((jjiLia) j! SjLcLaj I 
: £j I 4_u_u LlSJ 1 j^-ajJ 1 (J LaJtTn-u Li /ft-Lu Lu l_3 i O^-Cj IjJ, 1 5J L>. ^^j-is 

2 = (7 o^L; 3 ) P '3 = (5 o^W^) P '2 = (3 ^L^) P 

(^JaLjJI 4_L&j_j_a (j_a 3jL>.!j 3JjIjlx-i 4l£ w Li i all (_)-><J! I" Li-iSLa-ij 

jm^ 3j>aj*.jJk! j»LSjV!j " . 'J ' a ^ i ** ^ J tjL"4 (J?-* JaL2iJ!) . 4-iLLLaJI 

. (* «J ' e3 1 1 (J-i-al (J-ul ^O^VI 

2—7 tj-aj ; 3 = 5 (j-aj '.2 — 3 (jjs ( _ ;T ^LJ! 

P = (2.(2).5.7 + 3.(1).3.7 + 2.(1).3.5) 
= (140) + (63) + (30) = 233 

(jLa i(>3j_a 105 Lo-j-La liLa . 5JI mall oJs>.\ j L&_a-a (j La «_' ! j-ifc (jl 

^jL^ij (105 (_>uL^) 233 (jLa n_£>>.5 SjL^j .JjjLuJ! ^ La^ 23 ct^LJI 

LajJ i a I 3e i 105 SLaLUsJ S_J_a^. J-^l^j ti>i-5 J>^- -^k^Vj .23 
SjL^III ^ J-Ly-^" J>a^J.I (jl JL>j 1*11 j jlj i,3jLuJI La^ 4j>illl ^1 

. 4lc Cit i'i (_£ jJI 804 jjSj l£ jJI J JulII 
isUajllII (j-a Lc CjLlusLjjJI fla. ( _ ;r 3 (j\laL«JI I JJt jJlxj Ji^j 

Lajjj (j-l i a i a sej 1 1 J-^ <j-a (_pajtjj I (j^-ij Ji^ jljLcVLi sLaiJI c-jJ (j^s Lc 
. S_jl_iil ■ Laj ■ u-i jjs! I JL& (jLfl i j^al^JI (^^J • p J ' a jl>.VI (jiutjJI LLajt-m j-JJJ 
j S[ all S«lj^» ^ -J i c (J!>L>- (j-a sbajiiLI 4_u>J ( _ ;r 3 J ml i ul 4_La (JSL<I/ i-i!LLaij 
(_^j .4_uljHll w • "j 1 1 SJLi^s ( _ ;r 3 (^3 ^-'jJ tilxui L^j ^LS (jjJI) ((4alixaJI 
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t j-a j^a-l i 'I II L-J-ta-i i_d_Jj Jjlj i La tfj^jGj (jl Lx-ijj ia J^^ o' OJ- 5 

<u j-SLa (_gjJI jjl«JI l^jjlj j^.LJI (jla i^l^-J! j^.LJ! <-Sjjlj Lojii^j 
jl sbLSLaLij .314 jj* jjjJI jL <-3>«j jl j^L^iil (jSL*^ i^ila 9j 6j 4 

<Jj! J_>J1 ^j^* * - d ac ) i^^^j-UsLSJI I $ \ q ***" ol (jy^JI I cLjjj-LaJI (J q ***< i u i 



4-U-g Ln-oJ 1 

Lo^ , p ij tl jjic JLd»j Sjj^Ja !j_j_oV. I jjjijjij *Lxj>.LlJI SjljVI dul^ 

cjIJ j m n_^!jSJ! cj1^j_>J «Lii3jJI jL^jj^/I j-cIhj pujilll (jl^ 

i^iila lOijSjJI JLJJLr>o (jl^J . i— i n'Ctlj i_3j i n-»Jl JlLa 43^jjl>s liljl _^>J d ^J a v 

( _ ;r i j_j_>J!j i4_)j jJI J JLnJlj i4jt-LjiaJI a Uall I £j 1 i eaJ L^jLi * LaJ 
Mandate of Heaven ^gjl o ..ill ^j^jj ^~ H o^i • ^i)>^ 3 'j-?- a '^' 4 ^j' J^-"^ 
JJaj ( L gjjJalj_i_a'^l Ci-j-j-U ^yLcVI OjSHI Jj^ <j-a aj n~inU 3jLcjJ! ^I) 

. p jl i ntl c-t-ujUllj cL»j_ul_U1 

.3_«^L>JI i ,itl (jjiJjiJ Luj/Lj/I Licj llLIji^ JS-^j cjLlUsLjJI 

. j^is1j-j_aV1 £^Ljj>. (J i n**( t 

d ^ U a ' '"' '^' a ^j-* » a p^ la 1 j' a J ^ * i~ j^lalj j aVI LjIjL&CjjI^j 

3_JLlJ1 ajLJJ! j^sj Cxjl^ U£ iSj^Jalj-^VI jJ^Uj ^ j^Jalj_ui^L! Lojj 15 
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i ii "t i(JL-J-l il^l-J < ~ '^-jj- 3 UJL> ufllj g-j i ii tl 
Lg-La CjLc jjjjca (j-ajij-" i uJ 8 I (jjtJjLC j^j! ^Ul CjLJijJ,! illl-lcl i gjj 
£JLA CL^jI£ 6j ui£ 4_i_u jl Mill 4_LlU I • (j^- 1 ^ ^ ' " * 4jiJj_a 

. Laaj 30 (j-a i—klJJil j g uill "tjL^j (jr^>- J <i~< < "~J SjJ^ 3 'j-J- 0 ^ W ' 4 ^> 
SJs J_i "j flla II oJJh j^?e_L) (jl^ j^als 1j»j_a^M (jL) (jju^aj (jl ' L«^aJI jj_a 
J^2j2 LuSLaJj .ijLjj^j (_gj-!l c_^LaIL!L> CjL>j i nil J-^-aj>- 3j_<I/L«-a LL>jJe_La 

I a 3_L_iJI tfjut 

w ' 1 (jl J^alalj-a-a^U (j o ' eaj ( _yij2Sai\ OuL^-J . jjSLa-a 1 t^L»J / j-Ui3t jl_r»ol 

jj-a (jjSLj La upl j Q-all 1 jj'a (jo^J (jr^II Or' L ^"^ (_^2j I CjI JLuj/ £-a 

, ; - 1 1 j fc. >, 1 1 j cjLjjI_«JI cjL>.jj_II tCil j 1 in'ij-il cjL>-jijJI Ltjjtjj ijjjJI 

iL^J 4j^Iu^/I Sjjill 1 Sjala Ij-La^ I Yin ((jl-j) O-il^ .(j^jl Jl£.I 1 .1 a Ij-o-lj 

icQjj^ts ijjJalj^aVI Yang (llULj) SIjIjU Lajl j <" ( ..I j Lgjjui Sjji 

t_aj-& (jl£j . Ij J-i j-a-iUI O -1 ^ 

(j-U^lJI M^-iS . LjjJ^p- ljJ-5 lSAP C^jI^ j-<jJI CjLLusI ^CjjjiJ^a jjLa dlljl^ 
(j-a ^ySj-JtjJ Ij-^- 0 ^ I '"'^ ^J a J O^Lhi J-^' CjLLusI Oul^J . 

^L«_>JI 3j_a I j j a cjj^>- (j-j-II 3-2_l^jJI 2 -» t tl jjjjL^c_jj ,j_^_La j-JuLc 

3Ja-3eJJI i 'I I J ( _ ;r 3 i_i^l jj£LII ^jjJ ok^P O^*^' (j-" 1 O^J • (l^* -0 

«4— ijl a mi tl 4-^,1 i ntl )) ^ a i n" ^1)1^ Sll Shu « ^-uj ^a_i-o)) l_Aj-SLH_]l 3jLl 4jl_i£J_JI 

jjLaj 4jLa jjJalj^aVI (<i^c-il cjLaaLtil jjsIjjj Cj^3 .celestial clockwork 

I j_A (jj^Ljj . J j «tl jLlo.1 4j 3-jl <" t .i^U liiljj JiaJjll J a La 1 1 £jj 

J^Jalj-La^l L° 1^! (1)^ ' J>^ 3 J I n - MjJI 3j>.j|jJ| ^1 SjLc. j_m3^/I 

IjjJ i^-S^J j mi tl Cjl_Lj_al L^j - U A" i (jr^JI Cj^L»jJI (jLa isCujjj 4jIj 

.jj>.VI tilujaJI jLlIjvI I j t nL-ut 

iCj^L»JjJI DjJt JjLsOjJ CJ^LjcjjiJ r Ul Vlj icLu^jSLII jL^5J^/l «lj^>"l (jl 
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mi 




T 


III! 


II 


inn 


T 








IT 


T 


in 


II 














1 



4064256 (-) ^ 
7632 x 2 (+) j-«^>- ^ 

(x 4 ) (-) JJ^, i^LflC 



-x 4 + 7632 x 2 - 4064256 = 0 

(jj-aJ! iJ £ VI Ljjijji <-3>*J p-I CjVjL»JII o jufe Ji-a (Ja. 4-2jjja <jl £aj 

jjl ^1 (Jj^jj isL^jLJ^o (JjI i ii a Q^Lxj I jjl^ tj-Li-Lu^aJI jjla ij uic (_yu jL^JI 
3j_^iLj^o Ja_iJj_j p (j^J *U_J>'V tdJi (J^3 i(x'") X Jj j a i II Sj-JiLkJI 
i i I I J .(_)-><JI ^Liia jj I La 1 1 JoJI .jjJL>JI ^Ijj>-"i i nl 4-2jjiaj 

,jja ^Ir ? ^pJI CjVjLlaI! JL>-jj 4j| UJj'j'^H «L«1«JI i-Sj-kj pJ CjljjjVI 
,2^c. li^txll ^Ir Q^oSLhj I jjl£ I jj . JLsJj j jjv V jjjjv SjLc (_j-Ij^l 4j*-jjJI 
. ((jVI tfjjjiui jJI J 111 I La£ JL^-Ij 

(jjJjl SjU-a-a 2JjL*_a 4 , 064 , 256 jjjJJ jjIjJI jj^JI ' ^ 

^^3) d U t .ijHa jjJLs. J^>-J <■, u i n_l (JjJJJ l£JJ> j ^' • 3-ljL*-U (J-><-I 

SjJLatll CjU1jj>.V1 I ui M LlA (j-aj i(7632 X i La i ■■j" g JL>. JL>. jj LuJL>. 

J-jlj-ll jj^JI <- i i M-tej LuKj » ; <_3,j^. jlj^ll iSJjUll jLuali-V 

jljtSjlj Jis ,j-a J n~ i ii a _jsti (jJc 3_2jj_LaJI (_fll ui'^l JUci) .4 ,064 , 256 jjjl! 

.(1819 j»UJI Honner 1804 »U)I Ruffino 

(>_4JtJ ^1 IjUk i^jlj . jlUtl Jt^JI ^'a jkitl (»L»jLi 3_iLsJ(JI i.~ 1 1 fl'i i ui 

j»LSjVl <JJJil) 4064 jjuJLa .jj^>JI JjVl pljH 
SuiLjj; j! 3 < i i ii j j^a. (4 , 064 , 256 oullll JljJI L^j i^jCLlj ^,111 ^1 jVl 

= 4 2Lcj3j_a 8 j 2401 = 4 SjSlI Sx.^3jjs 7) cjljaJI £y> JjVl pjjjll 
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«vn i \nll CfcuoJI 



(jlaj'iii'i tTjlll JLaJtli-ubj .8 i^j^j I jJ iIJl>. 7 JJjlI! JJLljJ .(4096 

.Sjjjl>. SJjLjla jlsoj (y + 80) ^gjl i iu x 
- x 2 + 7632x 2 - 4064256 = 0 

- y 2 - 302y 3 - 307y 2 - 826880y = 3820554 = 0 

j i ujVl <_Sj_taJI ^ (y = 4) j-Usj jl iSJLLJI 2-taU-U (j^o (y = 4) 

x = 80 + y = 80 + 4 = 84 
jo_Lc ljr £ j*J (j-C ^s-><-> JL3j .jj^-" i^j-II <— i^L-u^l jjfc Ij-A 

JaJLsJ! I i hi] J-><-> ^y^ 1 ^-Sjj-I^ jj^>J! liil j J-La ((^JjlJJ^'j w 'J i-qJI) J-^-?^' 

- (x + 84) (x - 84) (x + 24) (x - 24) = 0 

x = 84, x = -84, x = 24, x = -24 

(jL^ La-j-fl-^ i4-j-Lj-LaJI 5jj ta i u VI La^j ^ i ■■ a I CjLtLjoV! 

jjic i^jj CjI j j&jr" i ii j (j^LlU JjjS 29 (jj_2JI) Fu - hsi ^ i n iti^a j^Ialj-LaV! 
<j-uj 4jl_i Jl*j L«a^ JJls. (jiusLc. 3>L><J> JL°J-" f»(<-*ST jljf (jr^- 

.(((_gjl a i i i 

(j>LJi! 21 (j>2JI) Yu _jj jjJalj^-a^l JjLa iSJjU^s 4_u-ul_Lo 
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(_^u_aL>JI (jjJiJI) 4-<JLj 4-Laji .3JjjJI (j_jj-<j/ S-^LH L?- s '-^- 0 JJ^J 

(jl_«_a CjI j Cjl_*jj_a L^jl (jyl^. CjLa^LtJI iJJLA Caj i n'a. (j^LlII (Jj3 

i^aJI numerology « jl j^.^s/1 ^Ljus 4\j^Ijj» ^jjJsjA Sj-lx-o j-^Lic. oL*jj_U 

dll j 1 !**< It (JJjL-ul^ I till '^J^^'j-^-*^ .j..jSU tl ^£ C'l ( ul ^yllJl 

.jl J ***i i nVI 4_ijJ (j-^- 1 (*-^ ^ 1 o » tlj ' J; LaaJI (^-ilo j^Ja !j-4_a"^ 1 iJ7 Io*j 

(jallj^fc. VI Ljl j>l ■»» III 'iVl U^SJ-^ J 'l S> oj jjj ^-jjj-i >^JLiA 

Jjri j ' a ml * " (jjJLla-i (tt-g-ji-j JjJUl UULS La J) V 4_l£J Vi . ?i . ,,,jt I jt i — .Vlj 

Creat Music (3 a-LtajJI ^iLujail) (jlS-aLi <jLi JULi (_£jJI i t ji»jV1jOljLa.LiJI 
(Yang iiLiijLijj Yin i jrt-i» jrt-i j»l ■>» in'iVl (jjjJaj j in «j dJLatAj tjj 

jn I i ii tl ^j-Lc (j n a -><t1 CjI_4^L*JI j^-ij iLgJLua-d Mj aJl jL& 'j 1 jrtJj 

S-ta-» m-xJI jjjJuiJI Lgluafl j^-^J ^ (jjiUJI jj^s <ULia 4_L2 ^yic ajj . ^» *t t 
(eJjLtjii <jj-<j j^ii^^ii L^il! 3 * ' 3 * ^j-a) .<L3aJLt,l OLiI m^ll 
l_p_a jljLcVI (^Lk-o 4jj/!jjJ cJjI L$j| j <j i aj| CjLlUsLjjJI c_ljju JL3 
(jl JJ-jJ ^jLjjJI (jj-ill O" 1 ^ i(_JlitXI Jjj i ii (jr^J -^ijjli SjJLj sLuutVI ijJLA 
(-j i^all 5JI i^i) Ming Tan h^Ij p i ■ a3 c^jl^^^l iWu Sj^JaljjjsVI 

^yjc LgjLI i »3. l.*i i ii i ill Jl^ iSjj^Jalj^aVI ^..j^UII lj^j_a jjjSjJ nj^J ( _ ;r 3 
. L«_kJ. I JLclj all ,2^c. LUs^£. 4_l3Ijj>. JlcIj^ CAL uj 4jjj- i nil CjLljjJi.1 
4_Ljl_4-a '"«! il allcl Jj-SJI 'J^jjj ■ a II 'Jj* J i-j i all (2>c LcLajj 

. I J«J 1 3. . " I I J I rX-.ll I jj'a ljjj"| |"|") 

^3 (iL^Uej jl) (_^i>- i4^lj->JI (j-o ( _ ;r <-uLj/i tj^>- J-A (_£-5Jul!1 j_LAjlUI q\ 
CjL^, j^jloj 4jj.je-j.qJI CjLujjJLI i." i I n" i nl JLSj .«5-aJ n~U » 4ibjt.>JI CjL«-«^>J,I 
JfLa s *-'J-«- 0 CjIjI » i"i ip-LTe-irJI j 4j3IjjlII ( _ ;r 3 jljLc^/l (jjs ((4j^jL>.)) (_$j^>- I 

■ ^jja-j i nil ' i a llj i aj ^ . 1 1 , , ^ I , ^ U 
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^g^l (i i nil ^ Till l^-j^S ^IjLfif jljl 2 . ., \2X\ SLijtLjJI j flla 




8 l 6 



:20 ^jLuy (3j.s>*)I JjulVI) 4 + 3 + 8.9 + 5+1,2 + 7 + 6 

2 + 4 + 8,6 + 8,1+3 + 7 + 9 4 + 9 + 2.3+5 + 7,8+1+6 

jjJI ^ tu , n\ j >Jj£j-° 5 ■ S - 1 -* J I 4 + 5 + 6 ,8 + 5+ 2 



(mjUI 4mmJI) Pi jU iitU 1 1 iiinll a^MUl 

( _ ;r 3 ( _ ;t jj/Lj/I OjLj j-A ( Lfej-la Sjj! jJ! ■ La-pt a (j-u <U-mlJI) Pi «(_gLi» q\ 
(JjLxjA! (j-o 3jL>.lj Jl*j 4JLi3Jl!! «CL<i-l3 <— _i I i ii-vj i4_lUj(J! CjLI i n-»JI (jjs JjJijlI! 

i ii ~w i -SJc 4j| tp-Lss! JJLc (jj . CjLlUsLjjJ! ( _ ;r 3 j^j i"ill 

i JJUlJ! t j-gj 3Js.i p j fl II i_al £u£l ^yfl SJLuiXI (j-ft^JJ .SiaLSJ! £L3jJLj 

cL«_l3 I j j i ,i t'^ iJjuiJI I JL^J L#l£ p^jLp. CjLlUsLjjJ! »l <ilr (j-a JjJLkJI <_yj£ 
\jJt <■ 1 1 ii~w <- m i iil^>JI j Lac • I 00 pj 1 30 pj i2Jj_Lo 20 ^1 4jjJLo (_gLi 

^LjIaVI iL^J <_sj-& V (jlll 5Ji i ii U oj^J (jjjl (_gjJI iJjjuiU j-uSL!l 

til] (j^LJI oVji (^jJI 

. I ^" . ..j I i a ( j_ a cQjJ! CjLlUsLjjJI »l <i If (J-4-i pJ 4jj(J L$j! 

j_a (i(_gl_D) jjljJLi ^LaIa^LI Q-^ul j < <i LjjJI g^j c?^' t-AxuVI jo-l (jl 

w 1 c j Mij-a i * ) 1 in . L_LaL_ai _}^>^_a iOj-uj-aj! tjLjIo fiULji ifibl 

w I C J . ^-j.}jLX-a ^LSLoj 0^-°3 lS' Ct^ SJ^LjjJI 4-ul j i<iLjjJI 4^jjlLI i ii a 

J i ^-'*»? L^ji 3 <La_LaJLi (jljlslj tLaJLaJ! (j1_u!j-L«J! tjLa iJLji! Jj j i a 

Ij7 S\ p-AjLSHa! ^1 j j i~i_i ((jl njl i ii JSLut j jj i"i" ^jls J)i"i ii U) LaJ jjjlSj 
i -^^jt tLojiill tjuj i^iU jllc ^Li 3-«a^ ojL5j . jIjlcVI ^ «LajJI 
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^ 0 se ' call s-LLlII lUiLlLq C J d * i iiLfoJI (^,-UdIj^M ^ i n a 

. L^JI <H~ ( ill £_L«-1 (jSLj pjj ^ ' " J"^ p» * JLA (jl-<I/ (J lUO^I JLSj 

I 700 j_La ijj-juuuual\ j i ,i->- ^^Jl j dJ J}-^' <Li-lI!I j i I 0 J JUtU 



( _ ;r jt OtjJ_r»J! t_jj_<j/l_>JI j'^^j 4x-iJ-iI! (j-LnaJI jj-V JcxjIjjjJI q\ 
jj^jJI (jjiLj/l 4jI . liu JL>JI (^JjjSLIV! l_J jjj/L>J! *ljj 4_Lol^ O-ll^ idlli 

, U , ,.j tlj i3-j_ij_<j/L>J! cjLLjjlII p laj a I jjtl j u i n" ( _ ? ill Codes (cjIjijSLI!) 

jJiu! : jJI i^-jJaJlj £-«->JI 4-ul i n-»JI t&a-ilaj i_jjjj/L>JI (.g-ljj (_gj-!l 
Sj_SLoJ! (-;r -Aj i4-S_il i ii II (j-C (Jjij V L^jSLI i ' ctLajlj 4-«jj 

julII (Jii-a) w *^ iIq (JLcjjljj-uLi LjJl julJI cjLlLjx. p-ijujj a j *^ < all 

lj_u^ Ij a uij^I ^j'j'^tl (jla diljl^ . (abacus « jIjiaJ.I» Jl*j L«-i3j i w i aaJlj 
i." i t 1^3? JLSj . i ii -»Jlj 4_jj_ij>JI p_ufcLaJ.lj 4_uj/Lj/VI Cj Lus j j l^i»J I (j-a 

(^iL-JI) i5uia jJI (jjLkill) c1j>1jUII (jru 4l>L«JI uouli 5l*j^I j a juk 
(jLa ' w Lj i a II p I < II jLajjl Sjjj ^j-Sj . 3-uLjj-LiII 2 ^j^^tl (j^-Jj imodels 
J^jj (j-SLj joJj (Jjls-VI djLsLaiiJI p tj » " ^£1 *j agae a Oul^ iCjLiI i n-»JI 

3JjjiiI 3_uj/Lj/VI ^L^II (j^s LajLq^Lj ojl^ t( >uvjl£LII j Ji^jjaJI VI 

pi , .-.A iVI jjjj 1 1 . j^1s|jj_o^L! j i ajt ui (jJjl i""i i ii a I jjl^ »l <ilr J^a 
^j-SLj pj icLujJLlI 5j I LcajeU 4_4_ijL9 3j-j_a-4 4 o i u ^jjJiilJI 

.(_gj£LiIlj ^^Lil^-VI > U I U -» "i\l 1 4^i^L»^i>jLllcl .(j-u^ill Ijjlj 

UJI ,-jl 

jjLJI ^1 ^ 1 .1^1 t_)LujVI sUSLcjj JL>.i (j^s Loj . jljLcVI JjL>. JLIkIIj 
i(J|j_<ij«JI alialll (jl .5L3jJI jjU'.tl Ijut^l Q^jIxuaJI s Ui«JI «LaJ^ ^ jJI 
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ft.ni \nll i>luJI 



Lfl>j|j£jLi! (jaj Lj LaJI (jl^ (jl J-tj Q^ujijj^/I »l nUtl I 1 »" . ..I * LuiV! oJLfli . 

t_ul£La 4_ujiLjiI 3l.il julI! ^ j i i-i ? jlSJ i i nil i—sVLi jl ^jjJLj p j I ■ a 

iO-jJIj^J! ^-3 j_jl_Ua_JI ^ J a <~i i in (_gj.II JL*J! jL$»-J .4jJJj>J! 
_}1 J_*_U ^ i i <a 1 J . (2?^-*-jL-»-II (j-^ (J-^^-O-^ J ' a ^ ? ^ La i -J ^J* i"m ^ 1 1 t 

5_l3j ui tl Lijijji SjJlSLj J <<"h ii j Jlj Laj ii_dJj£ 3 j i iiL^/I 31 abacus 
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i .1 i"i q| j La i ojTj (jj-Ls^L^lj iloli 2 jLSL^l ^jl 

* 4 j t j mil SJ-jJLlII ^1 0-<ij>.j3j 0_>J^£:j 
i l_Lu 1 iJjLuiS^ Cia.lL) 4_Jlc ^cSo- jJI 

4 j g llj jj-J/^Ij O^J-^i cPli^ cAij'j-^' 

O_o Us <±A_j se 1 j-j*_»J 1 Q-a ^Jt i^y-i 1 J fjy-i Lj ^jJ 1 

^1 tl 5j-^uaJI £(J-4-> tJJO^ 1 J'j - ^ 3 ^ J"*".! ' "U 4jLjjJ1 



d 1j ^ a ^_i_c 4-j-jLjj-JI 

jl La Jlj>- (jJJ L_Li_ll_! JlU» 

ijl jj_ ts_J (jL-^i 'OMi-i-*' 
« j^j-uVLj i) JfLa oJillaj I (j Lj^jJ I 
jl_Lc 4_^Jj) Pallas 

4iUUp ^jJI tijli Jla 
5_^JT j-o-x-^ Zeus (((Jjjj-jjh 

(jl I i a j_fc I ; ;< I .^Uj-jJI 

^ i 1 j ! i I I liUXSj 
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Ij-^J j-jLLJI (_£Jl>.I Oul^J .4_uLaj|jJI SjJUIj 4-uLjjjJI 4-ujjJI Ca^jz L^aLa. 

VI LcJ j I • I j j ' iu Jl^jlI! liiJJ^. JljLo ,_£jj>.V| 4jjjJL2JI 

(jjiAiej dJJ j JiJLJ <s jj-oj ' I 799 j»Lc j ir-i a ( _ ;r 3 Q^-JLLj ( _ ;r 3 (_£ J-L>. 

fiL_J_) Li^_jJ 1 J J C (j-* C L_4-1 jJLj I ^ * tl S^ljjs (j-* (jl («Lu_u jjJJ J 

»l a Ir ^jJtjjj/l (jylll CjLaL2iiJ! [_y*jLji 4j^SLaJI jaJLtiLi I Uaj. i jjlj icQJLu^Ulj 

. 1 ^ , .. a * 3jHAJ1 <J^L>. dtj>o LaLjL^j jj-* 3 ^j-^^ ^— ^^-^ j^VI 

1^ j i ii 1 ( j- J '- A -^^ ^ J « ' ' ^ * ^ ^ i im^jJI j 1 ' aaXI L)^3rJ-^ 

LUsjI La-llj ' ' tfr°i ^_aL<JI j ) i -■» a ( _ ;r 3 V (j-uUaita I jjl^ <_Sj_<iJI I JL& (jLja-JI 
( _ ;r ^ 1 1 j i i ii l JJJL»_a 4j| ^Jj i "^J - ^ ■ & ' "j, 1 O^tH • * O"^ 

(J^>« i_3jl_»_LI 4^a_aj?e_a c_t-u^j d i j a 1 ( Q -^ J ! -(j^lj '^LjjJI 3 * ^ ' ^5-*^^-* 
. ^jj>.l**( u i nVI ^laxqU 1 * <<*>L>. I_}j^?e_a LaUiaj L$_La \g1a^>~ ^i-ll «L-uJ_L$J1 ^ic 
I j^*. Ij-cLii jJLJ . (85 2-»,;,^tl >^j' : <j-" Jl t!^V Ljj Sjr IjL^ol I jut ^l^) 
O I a-i-j-ta * «Ll (j ii j I Jj^cjs jiLlisj «bl (^i^. <— _> I i n -»JI ^si^. ^1 j ta I j (jl^ 
a j j 1 (jL^ 4_iLa i3JLjJljJI 2 j 2 j .U'.tl ^^LtJI j laj 2 j-^j 4j| VI 2jl »c 

Jla . j^*i»J,l (j^. 3_^Li^jJ! jLSLa>U (jl^ (_gj-!l jLUaJI ^ ,„a\ djLalgmVI 
4_j£L2!UI Li-aj^ 1 ' oJljLo (_^<Jlj - I j * ' «3j j SljJll jajitlLi ti ^ I »~ 1 1 jl£LaVI 

. 3_j£.Lti>.VIj 



4- j J u t-J ^ q c LaLaj Lalls&jq llj mi ^JUt LLaLit < )1 i h*kJ1 ^Jlc L - r -t-*-) 

"ijjiljj d j i n_nj 3 1 _S T 'LjI-JJ ki^^LlII 4jL!» 4jLi »l ttl«JI ^ a i ajj .(ji_uLj^jiI 
jjjijJ 3jij^>J,l =L«SL>JI (j-a ^I'C i"i Ijlj (j^J- 1 ^,^' o' ^rh 1 • AjulAs 

.SuLulII oLLI 4^>Lc L^J 

'"'Ijl g-a-U Sjji.'ji (j_a p i i.q L^il i^ia^i CjLiI i n-»JI ^1 ^xlsl^JI (jjs 

t_jL«JI JSLJu ( _ ;r L. Logistics (3 r, , „ -vjJJI) (jujaJIj) Jl AlWI ,jSLajj 
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. (j-A JlILj 4jl ■»" 1 nVI (j-a (jSLx^j J^Lj '(cj^tH^t!^'' ^-il 1 .i-sJI plr I gj -1 1 iu) 
(_L£ j i<il-jjJI *Ljj_LoJI ^£ Lc£ 'L?j" 1 " 0 Cr^W (* ^ *" ^ ''"J* I 3 ^ 

4_uLjj-LiI1 CjIjL^JJ w a-i^>JI ^JLjlILi Ja_tjjj 4_Ld_j_ilaj CiVl 0 *" i ulj <Ljj-Ix^3 
CjLjI i u ^ ^ j a la * 1 \ CjL_4^L>JL1 (Jli-a icLu_AJ_J1 CjLLsI uuJI ^j^* « 0 1 cajj 
(w ^- '"J 1 ' ' a-ijQj| <Jii-a) 4jj^LqJ1 CjIjL$_U Aiajtja ijr Io*j .j-i_}LLUj ^j?e_>JI 

.^^Ljj-tAll Jal mi it! jj-* ^J^^ »j g ' gajj 
Jj-JO (jl ,j_o J_iV Lgjl VI .3 j 'al " la * j LiaLji ^ I jufc (jl 
cL-mlllj j" 1 C1L1I 1 11 -»JI j . LJLc x ■ hi (jLjj-JI «LoJlS «(_gj£Lia» 

1 11 -»J1 (o_Lc (jL^ jJD .3Ja}L^>J| i_.,^lK oljL^I! j^-j c^jl^ p^jll 

- la A a j 1 jj>. ^ I (^_tla 1 ^J. 1 ^-'-"J j ' aj 5j jj-^ ( (J-° Lua Lt-u ^ ^"i"*- rt ^ *\ mi 

I 1 g-ua-ula jjl jl i^LoJiil! (jj^c^U LoLx-i a b se a LjL^ I 1 j 1! VI iiiujijjl 
t <— -1 1 1 11 -»JI j«_Lc (j-a* .4-lLsjl!I ^ 1 1 i eajj Oul^ La (^i^-J 3^ J ' O^^jp^ 

(. Sj-o^^/l J-JI i> JLA ^jj-l^. ^j^asl i ii (((jJj-t-^Lt-U » r<-taji rt 

: Ja-a-lll I JLA (j^ 1 AJ^-W C^LH ^J- 5 uuj Q^jjLjjjJI »l nU II q\£ 

iduL^ JLflJ . JUjlII JjLia j^>JIj iJjuiJI JjLia cLUsLjjJIj it_!jjGjl JjLia joijtJI 
4-ta-LJj rt C1cjL£j ' 1 1 ol «U jj-* ^LiiujV t_£LJjL*j (^jl^flJI i>J_A 
cL_Lfl_Li>JI JajljjJI ^_ijtj 1 i^r^w Ltia_il ClcjL^ L^j| .3l_j_>JI Ja^Ju ^ I «jj 
ijJLjJLl J j j i n ^ 1 C j . cLjJLc I ^S_j_JaJ ^j^?e_i tl)L^ j-a jGj sl j u)VI 

^'^^ tJ^ ^1 1 ntl u>^" cr^ Parmenides (^jllLlajLi) (jL^ jLa£ 

^jl 4j3 _a ^j-lcj ^ ...At Mill (j^SLi ^jl j^SL^-i ^^J^aLuJI t2JL3-iL_SJ L5_Ja 

(JiLo ,_jjL2j>JI (_>^»J (_5-II j-Iajil 1". At (jSLj ^oJ id Mi^LtXI tfJLA ' ^^'j 

l^jLII JLs-l (jl^J . (^jMjJI 3 jl of J^j" 1 .1" (jl (jSLxJ (jr^JI) 3 J ' 11 '^Jl Sj_£uL«J,l 
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J?<H 3 j i iiLx^Vl 2 AjUjtl c^jliT ijJaljJI (jr^J • 3-a£L>J,l i>i 
3jjJL>Jt! LujJaj (_>£■ «Laj>.l_Lll cliaj*. VI jj-* 3 ^ ' alsej mXl ^jLllII 1 La3. ^_pej-aj 

i(j_JuLit j_lc. (jLtjjJ! ji ireductio ad absurdum 2 ^jj taj <-Sj-*j ^juIusjLi 
j— i L-L- t - T JI ^ji Lj_uj ^ji jj-* i ^- J ^l> x ^>-l iZeno <<j_Ljj>>j j_j_u_ajLi ^SL^-i pJ 
£^SLj joJ . Lj_2Ja_La I ■ a I ~ OulfT 41bj_>J| jjLi I i I J J-i i<- i i n~*-J (_]„**•" i n a 
(ji^ JJUlJ! (j^ .' 1 " SLLkJjj/ £-a (_Lo-l lL1j^-lm\ jlfl .^JLC Vj -S^J-J dJLjjt 

i i ii II 3_j|jl_i ^^Js 3_ajJtLa aI , ,.tl Oulii Ijl Jl^s-V! (jjs (JL-tJ ^ 3 <* 5e L 
(jj^Lj I j j a aI flje-LuJI OuliT (jr^' 4JaiiJI ^1 ojsj Jib J i aj cr^>- 'LjV 
l_jj*J sl^JI (31U? (_gj.II p J ' aJlj .j»LaV! ^1 }LJja o£j->«J JlS SLajeL all 
(jjiLj jJs .(180 2 xAjuail j-lajl) JaVl ^Jl ^ ■ njj (jliUI ^ I SUa jjl 

J_Ul Jt^l Mill i_L! I J) J ^ 3_)^JS=_lL! 4 CjL>.l**l l**< I ilVl aJJb 

tj\j£a 4jLs i<LajitiI Ji-o~_aJI Jui/jJLl jjt J^kJI (jli> Ltj . JinJLj L^jLliI tj&A-i 
A -» -» > ^ Ci i imI L^jI La^ 4 1 JLtij-a Ci i imI 5_ij^rtlll| q\ , l_Lta,| 3Jjt J_u I nlr 
(j^Laj (^jJI dJIj j_4 j-iSLilll ^ t-jjl i ..I J f (jla j^l^II SjjJaJii! 
(^j^JLjj . (_^r\_*aj L*^iJ I ^Jl^tXI Lal^ 3_ij^?tllll ^a j^pajLjLu «U| (jyi^. 4_lAjjJ1 

I^J_J_«_J VLj 3jLk_jJI iJJJlljl jJLl^sl (_gjJI 3_jj_^jJ| J_!_iL___5 ijjjl i uJ \jjt 

jl ij»LaVI ^1 jLajVI I jl ir-il jj q\j jtukoiej 4 J 1 1 Cj\ JLuj^IaJI ^1 LtLjUjI 

.((SjuVI^J IjAh«3 

JlCilu JLitlu jl 1 Cjlj-jjUilll j^SLolill lJ £ C*A9 

I j K i alUse a i_4jjJoJI (jLi ,ji^|jjjil Jljj JinJI (jLa IjSLikj . i_ajjL»llII 
2 j I a «tl (a^jiitia QaSLI IjJaj JLaJaVl J JLiJJtil (j-aj^iicji i_4jjJilIL3 .p_iLtlII 
(j im Ij ^Lj_)V1 j se 1 fiL>j_aj I L^^J Or^^j-^ JaLtiuJ 4jl . clLallSLa j-lC 

4_j_II (^j-aj-j La ^ SjJaJL I 4_*x_jJL>Jt jj- 0 «Lj^ta/j Laj *d>^ ^Li^LaLi 

. I i|-»JI jOJJlJ)) JJS-T jIUj/I I JUtj . jl JlC.VI 3_jjJ_sj <ijj,|j_) 
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^~ua (. i tint 4_Ud^5j-a dul^ tc!l<-iJL>. iJ j-L»-a t_£L-i J 0 LtJl 4_*_u!jjJ! ^ji 
( _ ;r L»j Oul£j ijajjtLiil (jjJ djolttl jjjs^/I £-a (J_aLOj Oul^ L^j^/ - «lj^l 0J-fl> 
(jjiaLLa ^ <i\c JuiSj =l-<u (jl^ 4j| VI . sLalLaJk! (jjjLL>JI tjj-i CjIj_l*jJI Jj^>j_i 
(j-o uigll CjI_cjI£L!I £j3j-aj ^^jt-ulaJI j«JL«JI (jt j ^5t!^' J^^^ 

(jjjJ! (j^-J-'L^.JI (jj^*^ riU i-l!LLfl>j . sL^JVI ^1 SjLi/VI (jjJ «<Laji>J!)) 

^Ljj_Ls LljSj 'O ola-iiaj j jj-olajjJix-i.} (J^-* i^j^ls^L^i tj^ ■ ' 

^-Aj—lSLoJj ■! 1 " ' O^^^ ^3, ' rt ( £zJ LHj (^^-11 « j-t-a l_L*J 1 » 4_ukl_4_i J-jSLdjJI 

4jSjL>. i." 1 1 njlj 4j_oLlaj 4-lUx. (j-o IfJ^s- Ll^ 4icjjLjj j«J1jlI! q'\ I j-Us^lal I JLfli 
d j g 1 11 1 La J-Aj) 4^JVIj j mi ilt IjjlJLa LSj i"i (jLi (jji 1 Slaj IjjI^j ^ « J ■ La U 
iij.il jjJI (Jlul^ Jl2J . ^ i"i (J^ 4_La \-u±i (_g jJI ^jl ir-i^fl j_Ajj>JI jjfc (cS-jLU » (jVI 
j_fl>l jjajl J£ (jjjLvul <j-«£j (_^ltl 4j*jli!lj 1. u 1 .itl jj-tj Sja^LtJI 3-«j>.L 
4 5 J 2 >JI ijr J| I J rt ui itl n r-rlt ^ Q ( u 2I ( _^-£3^L>.'^M (jl^ . 4_JJt_J_l 
cLa-uilall sLuj/Lu^/I JjLvoil p la « a 4j^>.| <_l! 1 j jl j^jjj pdj . 'Lj-tlj 

Tales (jimILU (jl^j .S^Uit JjVl JSLiJI J^. jLSLa I Sjlc o^jial jJl! 

( j_ u _jJj 4jt_j_LlaJI (j-* 3 »^ ui 1 ***i 1 11VL1 4-«-uiaJI £^-(3 j-u_uj2j <JjL>. d rt (Jjt 
(_gjJI J_o~jJI j_Ajj>JI J-Aj if til OJ^i o' l -r t; ?^ J La . Lj^-jL>. (j-o 

3JL»JI ^1 1 jljJL>JI , 2 i\I , ^.tl 3JL>. (j-o) ^GjokLiLA (jSL«j 4j\_i 

"0 "J 'J " 1 'I" • tSj^~ ' « £ Lj-!jl j-"-"L^- » I ^y'-j-^l ojj^* - ' ox>^ " 0 ^Laj 
(((jlajJjjoj 'j^' ^J-^' Heraclitus "^j ..Ujlalj j 1*1^4! I ^><^l Anaximenes 
jj 1 ^"j .j i^iLulII a JJt j-j-<^>- o_l> : '" ' o^J-^' itjil^oJI ^j-j^I Xenophanes 
.SUjj^I j^sLUJI jj-o ^jj-oj ^J-^ c?^-tl J^p^^ L_u^aL>. tj ' a *^ p J ' ^ * ' 

jj-ol JLn£ t(2yi I ' a d * rt L^£Li (j\ 3jj)j-tiiJL w LgaAJ ^^^Jl 3jx.LoJI LaLr- 1 u ilj 
LjJK i"il d iil"-e-a (Jlul£ Lkys-jHal 4 _ ? HJ1 4_Jj^/l j-i^jLulII ^Li (jJ^SLiU J-J-«^>- 

mJjLlJI t_jljJLtL^ <.". 1 .nt j-usLulII tfj^a iSLlojjJI LuLo. LjLLaj ^pJI 
.a^iUi f m jfjLJl j!*l^Jl j-^sL^. 

J-J-fl-J Vj «l J 0 l<~ 4jj1/ 4iL2j>JI ( _ ;r 3 Oul^ Cj\ uiallXI tfJLfli J-J-«^>- (j! 
4_Z-jLu/ «4jJj^/I j_i^5 l_L«J I » d < j j j JJjiJI (J^>- 4 IS i ii^M Oul^ J^J .f-^jJji 



109 



^ l£>*-' i ..a (jSLI .(juJI dilj ^ Sj^jll! i_SjL«J.! ^1 3 j 1 nitL Ljjl 

. 4_jj^c_lJL> iCjVL>J! ^j^*.' (j^J 1 «l la a- N lij <J-"J^ C^jL£ ^jualall ^tjjLlI! 
( j_ 4J 1 ^_>J1 (J_aX. 4_Lfl_jSLI LjjJl>. \j J ' ^^^J ^J-^ 3_jjJa_Li ((j^la^ljsl [jua 
. Lo*^J^_i_l11 ijr 5 43l_iLi£Ll (4_oLj t ijr 3 4j3^J La ^ 1 1 a a rt 4_] J_oj 4j_u1j_} {j 0 < gxu 

tijjjLs. (o-!L»j I a j 1"' (j^LJ.1 (J^a tiJLUI oj-aJI (j-uju^ii-jl (jL£ jlsj 
cjLS^L«JI ■ ^jj *" i_gl i(J-S-«JI Lua^£.) 4_ijLajJlj ^ i ii-sJI tiUjj^l 

cbV liiiaJI («Ic Q^Ia^lal j-u J-a3 'J^' J J. 1 1,1 Cr^J .(Sjnnjtl 3-3j-«-U ^i) 

.(_gjLj^/l (JLa^Jlj 3jJL>JI ,_jjLL>J! LUs^£. Sjl j i nil t_i^!jSLI! (j^jju (jl^ 

L>.L<_i LjILc Li j»Ij^>.^/! o J_A j jS[ axil i liil j Lua !jjs^2j (jlj 

rl-.r,,„VL 

IjLAj . (5 J_fl>l i^i 11 j &I^JaJI ijjli Cr^- ^Lj-uaj-aJI a * ^l) ^ 1j-aIu_oVL) 

Lj^j_3 4j (j-ol (j-o (J^ JlJ1£.j ^LjjjJ! j^-aJI (j-o DJJt C<-r < nj2 i! 

jLSLa^/l jj_a LiJj_aj 4_LoL^ 4^. jjij*js 4jLl J Jjj La LijjJ (jl . "iJ c I _Ull 



imT 4jI La^ , > Ulj ^ , ,. jj-aj ^ alaJI CjIjUJ! j -"^ (j-* cJ^' (3^ 
<J^L>. jj-* ^j-alajlSj-LA Lai . ^j-olajjJLa-i J_i J) U**m mi m^I LJ 1^ LujJ 

^2)^-1 . djnUtl 4j3j-*_U ^Jrh 1 ^ !j ^ l) 0 1 ^-^J 4 L? « mi » ) jliSLa ijr lLoj)j j2 1 

L$jj.J ^1 mi" ( iiVI J J j 1,1 (j-Lc 4 1 asMOM (J-a^>- ^1 OJlXJ V (J "^Jj tj<l_0 

jjlj^>-i . ^Als SjLc jLiicj J-*>- t_j-*j - fjl J-c I 

ij^-lj-l.! mjjl>.I 1 1 jjjLs QaJa^Lsl £Lui (jU (j-aitj (ji 1 h 1 r\ i t, 1 j_lc (j-a j juj 

■ ^^Ji<ijL«-a JLaX.1 

J a » "m h_i I 1 j a 1 (jl£j .(jLibita (jLojlc (jLaliij (j-t^Lia-J! JulC 

(j_u^aL>J! (jjJLJI U J-i 4_dJjJaj 4_aL*J1 ClLlI i n-»J1 fj JJe ml ijr 3 

" 5 J'JL> 11 " jlj-czl aLtaJij Lai l-Sjjlj jjL£ JL3j i J>LiJ.! Jj^ Jj^l U>^' 

Lalj 1 (Lgj>.j ui Mjjdl j^LlII ^yjliJI oj-U! c_uL^ ^1 3 < , ..'i) Herodian 
2 Sla ' " ^j-Aj lAttica «l£Lui» ^1 2 < , ..')) Attic <(4_jSLuV!>> jIjlcV! a I la L 
(j^Lu/Vt (jL^.(uiJLL* I j 1 11 nj VL«j<li-J jIj^^I ^^t^Lsjilij/l c^p- LuM Ja^. 

tljLaJSLJI <j-a i_Sj^.^/l a <~i 1 11 j LlL^ La£ i^jl-aLtiil! ^uLuf 10 

2la»"iMiU oljLiiyi JJLC (jl£j ^^«; ^ Igi^t; LtJ-ujuJ (^lc 5J| jj| 

a I laillj c-ij^j jljLcV! CjjL^j j a LaU -ia^>-J I i j 0^~> ("^J 1^-* • IjjJl*jo 
•.^LUI JLll.1 La^ ojjj .'^tl Jii^. (Oj-I! jlj^JJ tiiljj (jjLajijJI 
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4 j i n't t_gj J i*C i uV| jl Ionic (^jj^/Lj) <-2j-*J 4 __ r J IflJ 1 ^JJLkJI aUa-lJI (jlSj 

Jj^l cj>aJI J>L^j 4_i£LuVl jIjl^VI J^t_a LKJ^j cjLLo^J! *l j^.^ 

* 3_i jL^t_«Q L^_La (J£^ ^jJI JU-t-ul 
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2 ij j . .. j ^ (j-^- • ordinal numbers (S^u-ujlU! jlcVI)j jj i n^tl 

. JUJ-JaJ! a l. u i > 1 1 o-JI ClVI <n*i i ii^U ^JL^s J-^ (J^> ' ^1 ill /a 

jj^j CjLjs^LnJI (j-a j_u^ JJLC 2-<u (jl^ Li£ iCjIjLJuVI ,j-a JLjJjlII (£jsej (j^-^ 
Cjl_Lja_i JLaJu (Jlcjl^ CjLiI i n-»JI (jl (J-alljJ. I (j-oj • 27 LajJlC <— 2jj>-^/I 
J_«_a ijJ^L<j/l LgJLioL] Lalj 'LlLoj SjuiaXa (jyi^- LaJ I J* ''--J.' jj-* 1 ^ 

jJsj . (« 3 1 \ • ^ > a b 4_ljI_s^j «L$_1£^ abax) abacus 
q^LuLi sCulj^ ^ ^Lai jlsj . j>LjII J-^a 500 ^Lc LJLkjl ^ ^Li^jLLua 
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tixjO. LJl Lajj (jjj^^ ^1 j-sL<j/ (Jj^s 525 j»Lc • LoLc 

1— al i'i'C" < 11V I j m ) ^ (ol j 1 >i LjjJ Li £ Lj-i-«- a I."' 1 njlj i^Lujj) Sjj-<-u 4-lL>. i_oJ| 

1 /vjl ? i3 TiMiji'iiLaj 3tVal ^t I ^ 4_J|JLa <L1>JI tfj-fli OuL< . JJjlI! jIj-i-u? 
Jj-LLa-i (jL£ «*;L>.t d ^.LaJLa » 4-L t -«a- > JI * _}LajJ!j (^^SP^- 1 -^ O - * 

. « 4Iujj <3 " > » (j-^ (JJ^ 3 ^^' ^ L?- 5 ^ lS 1 ^-" yiill 1" 7- Q 0 

(j-fli jLCaVl ^1 . J*C uJI j jjljJI jLCal (j-o <Li!J_o L$jl . <Lo-jij Jj 4jjLo <.-i . njt 

. L^_lC d 1 V'i , „ a j 5^L11 jj-* 0 ' 'if 4_<_u J_i_4 ^-U&Lo^ 

i-l!j^=ILo JJLc . 4_uL>.jj CjLoL^ JSLJu (jlr ^IjijVI 4ill (jii- -2 

.4JVL1 >LaL< bUol j±uJ ((SLpJI SiauiJ)) 0 j~ ~ V 3jjJ (j^s ^jljJI 
. '"'I 'I Ltaxl I jL>ol JJ-y I JlAj . OJ^' Cr^ O^-i^*'- 5 ^Ltuj (jjj/Lij 4jjj -3 

2 at 1 tl m-jVI l!jL3>L«JI 5_i-al 1 ,1 tl /o_*f <jl "4 
ijr Lc cujUjj . 4_<_uJl<LU I ^-o inn ^e-j (jr^ (JLois^l 4j-uiJll! 4_*_uj£La 

dJJj ( _ ;r a> 1 A-iJLc JiLi>JLi j»j-2jj ui^' c^Sjj> (_^<-II jLCa^/l q\ -5 

. JJUlJLi ^LClU jl£sVl 



I I J 



ahJI i alj j , JUSLII (^JJ J n i c-jl i ,i-»JI pl^: SjjiIjJ ^jla ! jj 

i_al uu^VI ,j-a Jj-ill (jSL«j i<tcLu>JI JlcIj^ jjri m (^Ij 4jj/ljjJI ^1 

1 JLjIIj . pJUJI p£r>o (_^<JI CjLlUsLjjJI JLcIjJjJj 4J^I <LIaj. C)l n i ul J-i^s! jHU 

p^a|_L3 SJaLAIIj ■ U A-»",tl i I j I t"h (jl 4_lL>J! f. I ■ (j^s JjSaly 

r I i a c 1 S (j I j 3 »l i .i ill ^1 jJLlj Li£ i3jj|jj(JI (jjjjl_L2JI jjjjjLo JlSj . pt$j Ll>- I^j 
jjl-J s-jjj-LM I JLAj i4_ji_>JI CjLLsLluJ £j_$j>. fiU_ojl_4-4 ^^y^ <JL>.jJ1 £ja tj-ijl i uj a 
i(_Jj^>.| »l j (^1 "LaLual iljjsLjs JL3J .4x-lJ-2J! ■ t— i 1 1 j^tjJI (jljij (^yS 
( _ ;r 3 LjJLc L^J p j"'' a j * a l£j"' i n a ^Li ^^^jj i_gj-l! j-a^l CjLlUsLjjJI p-<Lijj 

jj-O .* ) 1 In -»J1 p I C J-SLlLlI (JjjJ^_cLLl3 (jl ^jjijj>.QXI ^j^jjLj^jJI 1 eg * 'J 

( _ r jJI 3 j o frVl (j-iLij-JI c-jl i .i >JI p U I (jja-cl (Jjj-I! (J^sejjJI 4j| Jl^JII 
IjLui <_il i ii -»JI p I c J d j*i i n-v^ill <j-tj tfj-ujj-ij 4jJJ-«JI 41jjJii3 . I J aaej i uJ 
<Glal <",r&\ (jlc- SjejIoIjJI 3Jj^l (jj> JjlStl 4_<u (j? J4J (jjj^ J'j^ 3 

jju L^j ui j>-4-> d mJ-SJLl I j' a ^l ♦ 3-lL>J I c^iLi jJLI . *Li^sL>JI 

' * JJ " 36 rt ^ J-*^-^ J^J^-^^ dul^ . ^Lu-i-i Ijlj-i-ut LajI Li 4jj-j_u L^jLLiLj p~i 
Jj^ JL3j .4jj_<jJI p j~l 1 1 j ^jjJI (^-^ (j-^ pj^iiJI OJAW s ^ 1 a c ^ I O^J 
(jLj j 1,11 tl 4.51 Mi'qV 3j^-' 3 j I -sJI 8 1 Ltag. I jl>.| Hippasus . »l j j &» jj 
, Laj^aJb Ig" gj^ 4jb$ 5JLa-" 1 ul j I . (irrational) (« » I 3 1 a ») >l Jlc VI ^j^* ; 
4_lL>JI cL^-j'r i^> j-;^. JJljj d l^aJI j>J_A ^^>^ * cU-oL-ujv 3_«^l*_a % i*i * t 

OjSLa 4jl il rational « LSJaJi)) (j^ oj^ 1 ' Cy*P 

(2rl S I La * " 5Jl 1 ul, I l^sJLc (j^JJ^-^'J^^ i5-2ji»JI (jr^J .4JVI J fl£ 

(. Ldsj^c. jIjlcV Jo^-J LtJo.j jljLC^I tj-tb 2->j->'^tl jIjlcVI ^J? (jj: 

2 ■ ... 1 i j tl p I r 3 i its^-jJ.1 : 1 a i» j 1 Lajtj-LC. (Jj^i-I Cjlal uuSl ^1 4^LUsl 

(_)-aJj (_yJ-II 3j_l^jIJI 4_lAjjJiLi *L>. (j-o Jj! 4j\_l Jl>, ^jj V 
^ * I liaJI ^^j-JLJj—a ^ q> a iS3^ ' " ? J-^^ ^J^ ^iJ^J^^ p-*^ oJlua jj^S)) 4j1 
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jjt (jjjj^c. llLi£ (jl^ I La (ji^- (_LoJ JlJ -S^^-J !>La ija-llj I <*n La-i^j 

<_ . 1 .n ! j-4> <jl j? tSjSjnijJ^I ^LiuVlj jLjjV! JI^Lai (>u 3Ja}L«J! ' a uu£l ^gjJ! 
Jj-f <jLl (Ju^sjj . <t_JJ <■ . 1 i_al uilSVI I j_4> (j! JlS'JJ.I (jjsj 1 La "a cull 
CjLojI j-i-VI (j^j) cr^^J-i-^ Cr^hdJ-^?-^' flUH Lis. (> n<jU (jjjLjo'iM 
J-jLJs cl i^a-aJI JJLJoj SjLa s |j j tl (jLi Empedocles «u " j Kj.>l j al » 
JLjJUlU La^Li. i J-Aj 'J-^' '-. 1 j 1 Li-a-gj (Jjij^c.LLj3 1— al £lu£\j . (1 La Li ■ a 1^1 l 

(jSLajj 3_L>-jL>JI 2 »jjUtl j jitlj <_aLii^VI Ijuk ^La 1 jjuJ! ^ ajLCal <j-a 

. 3J ■ ■■ ' "i sc ^j_a d sell II 
<J1 ^_Lat ■ La -"j" o*"*"^ J^J^ j aJij J_Io_j d Q-se-mlXI 4_jJLu_u^_U CjLaJLLlI ^jl 

d 1 1 nit! J/^>* J-J^3 La La- 1 n il CjLaJLJ! jji^lj . fit_La_u_uj <■ < i u h LfcjLjjl 

(jl) ./aJLJI 4-Sgla < , i * ^"j I jjoJ! j ' -^a 1_$J^ . I Laj i * !j-i_u£^j>.T ^jjj 

jjj ' iu^gj Liji-I I jLa . (4_uL\I! Sj_a 256 Jjijla-i^I^j ■ U . I C ^oJu jjj 

4jLa ijjjJI J>La Lcacl-Ja I jl Lai ? octave «i_sLj£jI» <La-ij ^a i uj LuLa 

1 1 J 1 '-"■»■; 4_iSLa^J CjLs^Lc , La i iuf . "il'al'KjM t . ^j^A-^VI i_sL<£j^/! 4-aJLi J-JjJ 

•.LaL*^! o!j_^Vl j^l jL=t^3 L^l .1:2 4^ L^I^LaV ol M 

i^jlj-S-u LaJ_t£, La^_uaj-a ^jl JlS^^aJ jJ^LaJI j-^' La^J £j\ jUI ^jl a IXI ^jl^^aJLs 
jii^l ^a 1 uj LuLe 2:3 La^jJala Sji.i't OuL^ I jl La! . I: I Lut SjmitLa 

163: 173 lj La 11 3 j . n't ojL^ !il 4j| jlu .SjijIjJ! u-bj iSjjjx. L^jJj ^pJI 

. ^1 i n**i 1 11 a IjLfuJ (j^aSLu-u Cj J-LaJl ^LlLa 

^j^-S^j CjLaJLLjl ^j^* * ^ji ' ~ ) ^ La 3» ^ 1 I j>J_A ^Jlla jj-a ^jjjj^cLLi^ ^alsgj i ul 

ga * iJI 1 I g-L^ajj i_La_ujJj l_AjLjjt jjl^alai Jj-a-J (j^JI ^ljL£,^l ^ji^SLI <La-3e-mLa 
fjjiu ^ :tJ (jr^- p ' ga S CjLaJLLjl ^j^* * ^jl <■ i i i ntlj . ctLa_u_uJ <■ mill jj>.VI 
jJLa idJJjL^ . L^llaj ^ylll jIjlC^I (>u 2 Laj ■ 3_a^Lc j ^JlC ^1 Jiajtj 
Cjl^aa-a^/L^) 4_i^La CluL^t *I^oj-u i Lt - L aj > . »l j lIiVI CjLcu-a ^jLi i^aJuLjj jj- 0 ^ 
(jJaj O^J • -SJ^-ILj L&v-u mU (j^-a-l (!>LiLa J JUlILC) Sjjjcjs (^LlLa ^ j^j , ..jt I 
jljLcVl ^1 j-ao^JI IjLA Jiij ^L^ 4jij 4j (j^LiJI i>j_4aj*. JJLC JSLI 

lJJIj 4 1 un Ijjs! IjLA (jL^ JLl! . «LaLajiajl ^jj ^jjs.V| 
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Ltj_LC £-a ^s^Ljj (jSu pjj i LuaJLa. Ij-<I/ jj>.VI I j L^aju jjl^ 0^>- (jr^ 1 2 b 3 ' "■' 
JLcVl pjL^.^j uuJI (j^iiaJ! (^JJ (j^siill u>l>J OuL^ L$j| La£ oljlcVl (jjs 

.iiLiVI £-a iiljVlj jj^jd! jj^jJI jUol La j^j-jj V cbl VI uliLi^Li 

(j-o iLaJjjJ,! £jj-iVI £-J-a^>. i— al mm^I (jjLc 4_<l£. £-2j (_gjJ! j-A i— il i ii -»JI 

1 Ijl i aja. Ij . sLjj/JLfll! 4la->JI ( _ ;r 3 LgHiL^-aj I j ' '--*■.' L^-^Luj' d J^J^J jl JicVI 
Cjj_4>ULi ULc oLlUsLjjJI (<sJLc (jl^j i jljLc>U <Luo-& V 4jjJij £uii (jL^ 

. <t_t£. (j^LcVlj (jjjJiiLI al Ia.111 i_al mm^I d jlr 

La '(_$JJ • 'LLaLSLj i_kjjjijJI £3-1^5 J-a ^jjj'* Lx-i-ijJ I jLCaVl aJJb ,JlLa JJJJ 

JJjlII ^1 L^JjI '.i_ojjL*j Sj^Lj Q^jj^£,L"LLaJI Soj-«JLi» *L>-u>-i (_gj-!l 
( j_u_]JlSLj jj_a 4_j^SLa a a a» 4_j| L$_j_iLjj t« »1 j miVI 3-iJJ^s-a 

2 j 1 1^} ^iLaj jIjlcVI o-iL£ Uj .«S_La£Li! (jLjj^».» «u! L^ULij i«olji^aJI 

i ii -»JI p I C 4_uilj.} 0_lL£ i3_jIjlxII J_La 4-JVI (_La£. 3jlaj*.jj3 i<L»j/jJLa 

(IL_£Sjjlj» (jj-JI ^L>. JLa 

cjLu/LCjuI i5j-<-u i." 1 1 njt L$jl i^Lui/l (jjs 3jaSLa 1." 1 1 in! 4 5-l2j>JI jjla I jlSL&j 
2 2 j 2 ^tl (j-* Lajl^j jLS_aVl (jLa ijJal^JI .S-^jJLtl jLCa}U 4IaLj 

L^jl^j £Lja.jL>JI ill Jls. VI j j laJ <ii-o~ i— ( _ ;r 3 p"'.!* 1 LuLi QaJa^Lal Jjij 
^jL>. jj* La (J I LuSLa-l V .(jljjijjl (J^LtiJI *L2JLl Jila-l 1 n a 

cLSjjij La^ ^j-S-i-S-aJI joJL«JI 3ijj<-a sQjJI LijJJ 2jaJ jjjijJ dii La^ ii—ii^SLII 

Lllu (ji^^l i>°) ^>U-Vl j 4j>SLoJI Sjf^i^ll l( J^Vl (^Lc ! . ,3^1 .4JVI 

tiJJjj ij-j>.VI ga * iJI (jj-II I J tJa * 1 4_a_L^>JI d * j 1 la ^ljj>»l f^-LgaJ ^jl . 

■ IgSDI cr^ ^>=^' SJLo-Vl (j^s La>Uajl j-iSLolILi 

4_j_a_ALi (jLila-SeJ i^jLulj Jl>.Ij i^jl^JutJI ^jL^ Jui3 (^^Ljo-lILi U**m La_i£j 

.LaMUl 

^j_uu « 4-<-u.<jjv » ^jL^ i^lilXI (J_u_i_u ^^ji^-j , ^JjlII (J-uLlS-a ^^j-A 3 jl>. jJLs ^cj 



14 1 11 a 1 » ^ m i 1 1 S Lj (ji (j - ^ -4-1 * ^C ? ^ j na q\ JLu .CjIjj>.j j hqn 
j J a IjJ ^ 1 ■■ j 5 ' (_gjJ! « (jr JoJ! jj-oAj QoSu (jl <j^-a-i 2 jiiU 1 Jo-l^lLs 
jjrt— di-£ ijJ-jLa-a (jr^-J . 2_jJ)JLC 4 1 1 nl 1 '"1 a i?l^u 4jJ • -iJL*-> (j-"^ 

j_A U>^-d (J-^-*^ ""^ ' j^" *M JI o*~ 1 nLij i4_u*.j|jJI J)ljLc^/l 3-jl Ju 

.bjLC j^l 

(jjJLi tjl^j • 4_^L>. _}Jlc <JjI LLjjiJ L J) I «"i \ Li_i3 jl>.I ^Jl tjl^ Jl^J 

£_lLs jJI ^JJLSJI J-£jlJ! (_^3 ajI ,J!Lo) Sj^sLs. 2-2jjlaj jJLiJI 
JLaSLJIj 4-ul JL-n-^JL^ sLu/jJLtl CjLii^aJI ij^u-i Jo-I^U (jL^ JL3j . ( 4-1^1 Sjjj^s 
ijj^l iiJj^J.1 <u"^l ^jK i5j^>-i 2jLuuj . SuoJjVl ^jic^J (jJ^JI SjJLallj 

jlsj . (jjjj^c. liu^j (jjli^iai ^tjjUll i_4j3j^JI ((JjVI)) jJl«JI 

Cr^ Jj 5 ^' 3-^L>JI ^Ij^-U 0 JL* ^ Jo.1 j JJjlI! ^Lol JJljlII dJjLi 

,4_L>.j|jJI jljLcVl 31 1 ill una 
Lula^. IjLa .4jijj!j (jjJJiJiJLi 2 xtgjJaJI J)IjlC^I 4jJLlLa Jj^jIjUj 

J)JL*J JiJuuM I JL*j . 10 (jjt 4j*l_u-cJI q\ JL>u (4+3+2+1) SjtJj^l J>Ijl£:VI tfjufc 
I I JL>u Lui i^lr I ^j" 1 .1 a (j_a 2_uLi S_JLdII j I La S dilj JLlj . I c I UV»I 

(4+3+2+ 1 ) ^jjsj*jiil . jJI i«(jlJjl ijIj 5j uig » 1 2j « jls-Ij jjlj 3j_Ju^. » 
1 10 i41a_Lu ouL^j .tetractos (j-jjj (j^np^l) jj* 5_uLj^jJI tj*-*-a ja-<-ul 

a_LiiJi 

jjt (_^J-J>II JJjlIIj .sUj>.j|jj SjJij^ ^1 jjfc Ji£.^U 1 .i?1 Jji (jl^ 
V (_gJij-flJI JJLuJI q} i(j\-jjl 1 11 "a (jjijj>. ^1 d 1 nii" (j^-aJ JJLc 

t^gjl 1 iTitLi L^a-j-uLflJ (j^-a-i (_^JI -il Ji£.VI ijlul^j .^eJjl I JLA ijr^- d 11 J ' "" O^-*^ 
. 4_^>.J|jJI J)IjlC^/I Lai .4jJljj3 . 4_^>.J|j IjIjlcI u < 1 11" (jH-ul (jlr 3jo-lj Sj_a 
J-i^si (jl o-'l 2 Cr^- ! j' J^J I j' >° l(8 ij" i (i* (j^-aJ (j-UI liilj Lr $£> d-o-jjjl 
I r I j 1 j . .. (jJ^-aJ 4_l>.^3-" ■ ^J-^J-^I J)IjlC^/Ij .(jo-I^JI) 3jo-^II ^1 
J^j-a^JI l_£l3^_UI I ulr ***m i n JLu .^jj>.\ 3j-a ^_ul ^^j-Lc ^aJ (jj-uul 

.(jrtJjji ,jjJ)JLc. Jj^sLs- ^ j' a 3jJ)j-aJI . SjJij^JI Jjl JUcVI Lai . JL-vl^JI ^1 

4_l*.^3-" ■ ^J J J-"-" JiljLcVl ■ a j ' 1 a ~ SJlal (^JLlII JjJLjJI ^ Jljo j 

. JJUU 
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j? 5-1-^ ^1 *L3iVI oil 

.SlAIJII lt £>i»V! Lai .SLJjVl jIjl^V! Lgjl .jjj jji^ jl 3 ,2 ^lc L y±A^ 

(j i-i « J (^rJj L»j^ JjJ-iJ .JjsI^jlII a i n" (-;r lII L$3Lj^j_a (^JJ Lj-a-Ljgi-Sj (j£_a_i3 

23 ,19 ,17 ,13 ,11 ,7 ,5 ,3 :<Uj! jlj^l 

6 = 3x2 '.Jjs!^. 
44 = 11x2x2 
63 = 7 x 3 x 3 

oJJt J-ol sLjIjJLij .cliLaJLtl.! £l ^jl j-jjijJ 4-aj^La jljLc^/l jj 

tfjjk c^jl^j . Lg-Lu 5jjl£J! oLa>L«JI ->L*jI LiS-aj 4jLa oIjlcVI 

L^l u±&\ (jSLxj SjJLa^ ctLai. (jJLiJI (_JjJ O-il^ <U| 'JJ** ^"'J^ O"" 1 ^ CjLs^LuJI 

(jjfcl£L!l jlcL^o jLa iJlHI Jjj-m (jicj .<b-aaa.ll oLJLlail ^jl . nil LdljjVL 

i jt 1\ I j i a « J (J_alj_«JI OJLA ' ' (<u i<lLol_j£, ^1 ^Ja-K-a IjJLC (JL*J 03 

L_SJL>. JLju)^jj>.VI ^* Jl 

liLa . LUajl (j^LaLc Ls-* 6 , I (jtajjJIj i3x2 ^jl uo (_£jJI 6 jjjJI Ils-Li 

LUajl (^jl i ii j 6 jl Jo i Ljjl_3 t(d ij-a-j JJljlJI 4jV) 6 J^sLtJI I ll itiUo 

5^1^ u <U 4^>Lc V ^Mi.1 ->Ljl».l ljukj) «(_LjI£» jj^. «uL3 IjJ .3+24-1 

LjjLjla JjsI^jlII ^_ajsj*js I jj'a Q^SLj (jjJI i I-" 1 ^ a SjjLj CjVLv sLajj .(jlji£.VI 
Jl^oj «4lal£Ltl» jIjlC^/I I gale Q^^liUiJI Jjllet .^,1 ir^Vl JJijtil 
:4-JLJI 2bujVl jlj^Vl V] 10,000 JJUlJIj JLvl^JI (jrU L^la 
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3+2+1=6 
14+7+4+2+1=28 
248+ 1 24+62+3 I + 1 6+8+4+2+ 1 =496 
254+ 1 27+64+32+ 1 6+8+4+2+ 1 =8 1 28 
4064+2032+1016+508+ 
JUiL La iqjj j^L\~u£ ^gjoj-o jl>.| iNicomachus (<jj^>. LajJLu) i_<2£ jlsj 
jjLj JLa^JLa . 4-ul 1 .i'^I .-.I a , ^.tlj jljicVI (>u 4^j" m. a »l j 1%} dJLla (ju 
jIjlcV! j .(j^LlII jr^ 1 ob- 5 '-' JL«-^J! j 3 j j Utl (ji LS oIjlcVI ^ 

.J Ml J tl jJLC ^C-LdJIj J uJI (jl_Ju L^jl_Ju ljlj^.^/1 Sj-^jj-a 4laLCJI 

j j r jl (jl Jj S j LuLa 1 l_La}l£ ^ olji>iLjjJLi SjLtlij/V! Lojl I ilj 

( j_a 1 j A ".K ( 2j£La_l ^-jjl ^*-U Jr^J 3!iLtIo]1 ijr ijJ1 (j-a 1 Al"-^. a Lcl^jt jj-JJ «U_aL£LJI 

. Lglal 

4_Lal j-C ^j-a^e-a OS^i till j J-A JjsLdl julL JJLkJI jjLa i Lojjjijj 

JU (jla t 4-2L-»JI miU JL-JI 3-t.l ^ JUJI ^ La£j .4-La jii^il jl j^l 

I jLa »l La£,Vl i_alj_UVI jjjs Ijl*. 1^1 j! Ij^j^ Ijjls jIjlc^I ^jut 

12 JJljlJI ,_Lia) mJj^ 4jI J-lS 4±al £j_aje-a <j_a jii^i? ^li^iVl JJjlII jjL£ 

(j-a j < i^il (jL^ Ijlj .(16 I j<~j t> «j 6 ,4 ,3 ,2 ,1 dial _a£. (_g jJI 

sllal^c £a-aj*_a (_gjjl 8 JJLkJI Ji-o) ' kjj-Ja 4jI JJLkJI J-lS 4lol^c 

.(7 ^jL-uj 4,2,1 

JlLa (jLa i£Lj_lLjjjJI 4jjJaj (j-a j-Jlj£ ia-mS (JL>JI ( _ ;r & La^J 

(j^LI . dUi ,j_a (j.ijlj J-a-U JagjJI (jJI VI (^.sjj V -ij i »i211l tfj-A 

«4jL^tHja» ^Jl jljLcVl uilb ]}l 4^_aI p j 1 ^-A JaLa-il ^Jl 4jr JLjJ! aj ■ u2ul\ 
■ ij\ li I "1 -V a (jjjjjj JjsIjjlI! ^a^a QjLflj Llitj .((4jU=ia J^C»J 
,2>-JjJj(J! (jl LxJLa (J^jlILij (j-iL^!! JJjlII Mgjl mJ JjVl JJjlII ,_Lal^C. ^a^a 
I a $ 1 Lc ij^alll (jSLaj La^ 1 1 Jl>.Ij I j uu ^jJJljlJI <jJ j-^I (jl . (jLLtla 
Ji^j . jl Ji£.VI ,j-a Lajtj-LC. (j^s Lp-JJ I 1 m'iLjo jj^I I o^jj '.JjaVI 4 __ r J LlLt. 1 

284= I 1 0+55+44+22+20+ 1 I + 1 0+5+4+2+ 1 : 220 
220=142+71+4+2+1:284 




i-Ajjuj. 121 Oj I I84iiilj^j 1 l8,4l6j 1 7 , 296 :Jla (jj^i-i ^1 jjl ciJLl&j 

e^jLJ LUaji LuSLajj .4jL=t^-U jl JLcVl ,j_a 1000 <jjs jjVI (^o. 

SJi^Li <j-c ojj_>JI Li&j .sociable «3 . j iVI » jIjlcVI (j-a Jjj/^Lj/ 

J^sl £_jjaj*-a i n*i j crowds «j_utL«j>.» I gj -i i (jl LuSLx-i ji£l jl JlcT 

.(jV! ^^o. L$ia [^1 i-S^ J^=J (0-1 'U^ 1 
Jjjj (jH^' 4jJj&j_jjs J^Li- (j-o V ijjjjj^c.lfLLS j (ft mi I i4jj/J_l^J! jalc 
2_jjlj_JI jo-jUs i.~i 1"i a 2_aj_<_uj_U CjLujj-U (j-u j i^-iLjj SJa^Lc 

j| mJjj>.| JjjJaj 4jj/JLl#JI jalc ^1 i n-»Jl jolc jui Liiajl Jj n. mut^ 
4c jjjjca LjjL>.i I jLa . 4_uj/ JLuk (JK miLi jl Jc^/I (jSLaj 4jL> i ^llLa ijjJJ 

tt.S l"t a ^ULa f^dj Lj^tjj ' pj^**" " rt ^L^a ^jLa^Jjj . -*->^ ^jtj iitLaJLl ^l_d_a 

("-" 

J'C i"i jj_c (J^-I Jlj>.^j Jljo j 1 1 * cj 4_jJLuLtl oJLA 4jtjLLa (jSLa-ij 
LuVlj (d ♦ 1 1 n) ij^v^JI (jy-i^j uutJlj (41lu) c_ufc£LUj (d i n ^J-^-Il : ijr j_o JLlA 
^jjjj^cLLi^ <JjJl>JI IjLA jj_a ^13-**' J^-^J * i(«Lul_aj) £^>.^aJ1 ui£ 

i«4lalSLII CjI <i i n->J.I » JjfLaoJ (Jj-^ 3 iSj^IjJI jLu^/! ^1 4-uLjjjJI 4jj/JJ^J!j 

j-a-i 3j£Li I j~ I I (jSLaj (jr^Jlj ' JLs-lj < laj I a (J£L»i I jj a 0_J^J C?"^' 

i(^1_LisVI t^gjl i ii "i a cJlLa L^-La n>^>.^JI ^^Llj) ^J-^JI (jyJ* CjI n i qjJtlj 
i(cjl_«_lj_a <Gjj/) l_iJlSU!j i(^LU3^/l 4jjl i n" a Cjbiila cQjj/) i>^>.jJI ^^Luj 

LSI) 

(j^s lj_u^ ^1 jl i jl JLC^/I 4jj_tij j-Ii-l 4^>-J (j-a I 1 J a i— 3 1 mm^VI I JJt q\£ 
3 ajj taJb 4j- i>ilj CjjLc. i «j .^»tl j_jSLajJI ^Ir J^" (^ylll CjLS^L«JI 

, Jjui LLa ^ mi ( jjjj^cLLi£ jLuu Jl9j . 4jj-t-£i_JI 

3_tjjVI jj^LLkJI ,3-a (j^j^cliLLS (JjLL iPlutarch LiljLj^L j^j LiSLa 

iflJjJLA (JK i'i^M aJJt Jila (jl) . p i n-^a J*\ i"i_i I ^^Jlj jLJI j « Ltlj t_jljlill) 
40 ^11 w *JJ p i n^-a (J*s mi z 1 <a It^g iC_4JtSLLI (J*\ mi j^paj^LI (ji (j^jj^C \-u£ 
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. jJsl^JLi dli^s 

. I gae 1 uj (^^U! lull flail ^Ir JoLisJI ^Ir 43Lbj Theano « >jLu» 41>.ji3 CjJi£.Lu/ 

1 <i frVjt (^J^^-^-*^-* (jyJ! 0 uifljl La ^jLcj-i-oj .Clt^t-JI 1 J-$J ^Jja- i nt 

diUjii) 1 Acousmatikoi <<(_gj.SL.Ljl n 1 u^U 4cj^>J.I ojut ^^rLc (jlLl 
p * rt ^j^Laj i _ ;r l^, 1 < i 4_uLLl!j <(«(jj* qnii jj- 1 jJI 

j-jIj . («i»5_L«JLi (j^-*^!' Mathematekoi «^j^_oLajjLa £^«_x_a 

^1 (_^SLuLijjLo cJl2jjI j jlj . I gSI ^jjs ( _ 3 -aJ La ^Ij-uHj 4jJl>J! tfJLfli 

1 , ,.j ^ U ^j^j.ojLa-l (J-*jLiI ^^jJI 1 i^f i J^tj^ ^^£LuLa_*_o^i Lai i^jJjLj 

LxjIj i LtjL>.j sLuLjjoJ! 4-fl-uAaJI V L*j_uG (j^jji. LLl3 j LSLa I O-L-eslj 
(jjJa^Lal CjLjjJij OuLS'j . 3jj>.LLo ^ j fla. (_yi>. ^Jl? ^jJLl! j^LaJI I 1 eaj I 
jIjlcVI q_C 4 a ^.L-Lll I J 1 a i j 3> J »l j miVI ^j^* 1 (^-^"^ 4j5^_iftjj i^^jjl (J^>. 

^j^cLLLaJ! ji^. V! jai«J (jL^ ji^j . 4jj^c.L"LLflJI jlII Sj_»iLus cjLu/Lpal 
1 Lj^cLui sLcLul (Jj3 (jjs ^lLJL^ j-pcl • 4 j-rj 1 11 U 5^,j_«iJ! ^jIsIj jjI 
jLSLa! ^jjjI jlSj ■■ a i (j_o I -i j it j j " I jjVj i^Luj-ij^ jlc. 

((4_4-iJ_iI1 ^LumSLI!)) ijr ll jj-* ^J^^ ' ^ ' (IP^tJ- 1 Ct^ (J^O^ 1 

jjtj Jakob Bohme o^j-j t_ia^L>.)) (j_o j_jjLLi SJjLxjj jj-aij Alchemy 

dJJj oj^Lj o' J-«- :; - 5!1 i3 '^hi>^ <J^ 330 j»Lc (j^Jji^j jjj 
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£jjlojX\ I j-* 4JL^ La JS" (J^a (_L-v 3_<_ujil$]! t-jLjS" jjtj i Elements 
d J.T 3 * rt d (3^9 4jt_i-Lla ! Jij»*_ujj i I a i n*^ I 3 <— SJ LI*- 1 J • Lc 2000 J 1 ^aJa 
4-j-3|_jJ! sLjjS' (j^J .3-JJ^e-a (_£_a£..S Sjlaa. JS" Jjlj w i a S3 

LajJI plr j liiLil! pJLc c^e-u jjkj 'Phenomena «j-a>! jJaJI» ,_£jj>.^I 
. j^LjI! 260 ^Lc 3_i!jJa cjLa j 

3j-j! jjlj ^-ta mJlj p ^ «lj i ■■ I Ij 4_La_S_Ll! lJijjLjLIj <J^aj-aVl » )Li£* i hj 

«CjI a I i ii a » 3_aLc jLSLal (jji^i. jjji JLlLsI £-taj lLLI j Jl*j . 3_jj! jjI! CjI aj?"i i ii Uj 
jai«J ^j^U! (JjjLj/VI cLl^jJLi (JjjLixS' LgJajiJ (jSlx-i (j^LI i L^jLjjI (jSLa-i V 

L^jLj ^ysjUal CjI a 1 i H tl—i ^ J J J «i-laj^jlu» d nm^ I i a 1 * iJJLl&j . 4_i_jJ_1^J! 
(_£ai>J,!j .(JjiAILi La-ilj (j ta 1 1 1 J V (jjtj-jj (jV 3_LiL3 L$ji LaS" i Lgj! ju sLx-calj 
'"'Ijl ■ C ^jj-Aj '((CjLj-Laj-aJI >> ( j-a 4j in 1 1 ii ^j-* t— flJJ_a ^J-a-tJI 1j-$J ^ i n^njJI 

CjI a 1 i n tl jj-a Ls^Llaj! w as j * a w 2 la * a * 1^ 1 1 uLi ^l**< i"i t nVLi ^ i i" gL^-jT- m 

. Jaj^jlJIj 

|jl i"i i nl CjI j i<ij-fljl sLaj^j ^1 i ajV 3JjLa-a (jjjJLilal V 
! !i! 4jj^c SjjjLiLa aJLflij . (jJ-oX (jaaiaj ^1 ji i^^yjj-jLiJ! jaJLtl! (j-a £-jL3j 
■ <i^ i ii U 3 j I a r » (jjjLjji) LxSj^s- (jj-"" geometry 3 a K (jl I ialr 

Lal_la_] 4_*_oJ_l^J1 j-jUjlj • L^laLCj 4-o»l**< u 1 nl ^jLAj-jJI fiCLSjjJaj 

t 3-ij| 1 iuVI 3jjjcIJLi (jJjtlj j_ai JLi-jl ■ ■ titalj ^ (j-fljaJl! Jj^JI <j-a LaJjLa 
(j-C jJaJ-ll ' 1 a Jj uili^l ,_jj3lj-J (jr^' A^ujIL^JLi VI (_j-i-«J 

( _ ;r UL^ V JlC.1 ^jj LJLc Jijlj La Jaj" i"ij J-Aj • d 1 ■■ a ' Qola^La' (_Ll3 (jjs 

ta 1 qJLlj jla>j all »l m 1 11L1 Cjlj.il (Jl a *"< 1 11L1 ^1 a 1 nil ^J^ Jila i3jjLlo-Ij L^J 

^ I n-»Jj . Lujjjj ^^LlLI Juu I 800 ^Lc Oj-^J « (J^J-a 2 l» J-^uJ (J - * U JlJ i3 JlC 

I r I j IS CjIji^iLjjJI lJ £ J-fj^ (j^j Jjl^l ujLjSLI (jlS" jJLa i4jojj/ jl jJLtaJI 

.3jjVI dit lJJi jivT ^bs" (^1 

(jaSj Cj-irt-l (_ySiaJLa J-^j-a (3^J '"' ** ' cH^'-S '467 LfliJJiX. tfljLc JLlJ 

JjjLi 3j| <" 1 11VI (^^Lc jlj-i^sVLij itdaj ■ ■■ (_^jJI CjLLflijjll ^1 I J u 1 11 a L^-La JS" 
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4j9^oj2J ^-"J JL^ 1 4jLja]ajX\ 43l Mi^LLa _}j-*-u ijr 3 (JjLj_uoJI (j»a (jSLa-a 

mJ( 4jo-a_Ua_a f^yJl (^yjflj-j V ^LaL^ J^jiX. «(Jj-i^5^l» i_jLj£ JL*J (jL^ JlSj 
(■U-uj (_gl (jt^J ■ q 1 nil c_tjSLI1 JLxJI (j-A LaJila t_ll_ujl 
(j_a (j-iLtj 4j1 alma (jl jAila JLSj (jl^ iSjjLj 4-0.51 4^, La- i"i ^1 ^Lbej 4-i3 
CjULc.il w I c d i n 1 11 J-a C_uL^ iOLUslj^l (j»a 1 "'Ij ui£ (jl jl i« 'JrJ-* - ^ O ^* 1 

.a_>L&ii 

i<l j luVIj j ui -»JI I a 1 , ,, A 1 d 'Ail,,, JLm^J Lt-uiJO I * aJ? >_]Li\JI jjLi 

^1 jlc^/1 (j-a ^1 1 .1^1 SjjAii jLa iJlfU! J n 1 n (jlc j 2j^UMt cjLaJL>JJ j 

jj-SLj (j-Aj ijj-gj^a (jLCa (jjs Cj«L>- L$jl£j (iXj VIIIj VII «.ljj>-VI) 

(j_a I ~ 1 U J ("1 I ill (jl ( jj I 1 1 Asr^-T 1,-ltl jljLcVl (J^S- JjLlj 

jIjlc^Ij 2 j 1 uj '1 (jtl cjLJLnilj 3_JjVl jIjx.VI LUajl >IJ^>.Vl ^jut j-!L«3j 

.SlaLUI 

(j-a (J^ ^jJLsl j C ^_i_ol_lJI (jjJill (j_a CjLj_LujAilllj CjLuj^ until (^^J 

(_gV^SLjjj n_gj^>J,l (jii j ->JI ■ Lajl Co j-Aj Janos Bolyai (_gl_Jj_i ^jjL 
JjL£j '(j ' "Jj ^1" ' ul j-Aj 1 Nikolai Ivanovich Lobachevsky ^ < . ,. A j uuLjJ 
iO^jJI lilli^ JjjVI (jjU^I oLlUsLjjJI (<sJLc iCarlFriedrich Gauss (_>ujL^ 

■ 3-j Jjl^l j4JI 2_u/J i(jtl Cm a 1 11 S_u/J i^tl (j-a ljjJL>. Lcaj iSjLS. (jlr (J£ 
(jj JLiisI L^>.jllal (jjJI liJJj (j-C 4 a b se a CjI a 1 1 n a (jjs (O^-La (jlla 'I Jl^J 
V 3_jjljJLU £j\ 1 j ^~ ...tin jl cLLjLaJI 4 <i 1 1 n U ijtiiil J n i ii (jyl^. i(j-JjJJ>-a) 
. 3j-lLiXI llll I (j_a «Lc ^_aj?e_a (^l p j * ^ (J^ (J-t-a JJJ ^(((^^jAllj 
) J c J_La VI .1 2 tj , ^ 1 1 CjLlx^LjjJI » 3^-^ aJ (jr^ (O^JLa-cl 1 n") joJj 

CjL»_aL>JI (j_a (J_ujJa ^JlC VI (jjjjjG V C_JljLa ^]Lu J_lA (jl La^ iC-(Jj^ 
.cQ^JJ j~uj (j_a Lc^oj ^ a u (jy-Aj icLSjjjtJI 

(_g j . U , ., .;t I (_g\j"j 1 nt, I ^Ir 5jj • a S " c-ub^ 3_j julSVI i^tl (jl jJal ^Ilj 

2 ,„. 1 ; jtt c^JUc (^IJI XHIj XII jXI *I>^-Vl (j^ jJaJJI (jiaib) (jJJJt^l 
Sj_al_«ILa ."'I $jl2lluv) 4_ujAjJ mill jLljVI (_^jAiiJI »l 1 a all ( _ ;r 3 4 a 1 n->J,l 
4-<j/Jii^JI (jl (j^s- (^ 1 a I i^aAll «djelaxtij9)) SjJaj ( _ ;r fli 2j J_AaVI 4jj/ JLt^JI . ( ( _ ;r Lla 
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<Gjjij d jlr jL-u i^j-II g J * II J (j-uJljIs'^ 4_aL«JI 2 a ■ ulaJI OuL^ Jiil 
<L>.^a_i 4_j_^a_*-uL>Jlj «4iuJ_>J!)) CjLlUdLjjJLIj i^Lc 4>^a-i JUJLrejU ^ . ^ 

jj-a ^ 1 C i <L>.jJlJ jLpe_lVlj l_La_>JI I a" J * a * rt (JL^- 1 tj' ^ LA*-^ - 

cA*-^ (jl^ 4j| £_a ijj-ojJ! (j-o ^ij^la LsOj (J-ujJl2jJ! (jjs 3JL$-] tfjLCai I ^JaL>.| 
Ijj^SLj joJ ijoJLjlI! Jj iCjLlUsLjjJI (jLi (jjjLill (jl-JJ q\ 4 J i mJI 3-J.iVI (_jic 

.^itill I jut (^ic- 



jljLc^M ^a_i_3 i— al 'Lj-i-J i— il i ii -»JI < I c -UcloJU i njj jjfc j_±j>JI 

(_£J-JI « iJ j_C^LjJ! j-a_>JLs» ^£Ju_u 4jj-j_>J! JaLa-iVI jj-a 4-^, ^-frje-a j»±j>JI ^clc 

^LaJLc tLajJa j_Lc Lajjj>_o ijL£ (_gj_Jlj iol a K 4_uj/Lu/I *jj * J «*" ' "j 
syncopated algebra "j ■ -^"-^l 1 j w j~ Sj j^'j ^ i all CjLlUsLjjJI 

al ' ^"^^ d>^-a-> 4-*-^L>. Ij^-aj i-L^aj] (J a«"i i ii 1 4_iSLlj tdil a K II o t n i ^ jJI 

4_uLjaj 3_uJI iJltiL^allLa w ' a J ' 1 I j ijJI ^ylz. SJilaVl <j_a JjJijlII SjJJ 

CjLocj>.VIj ja£!^>Jlj jL«jI/VIj jj-a 4c j^ajca liDjj iSjLiie-a 

4-«jJl3 CjLjjcjvVI (jjSi (ji J^ilaij . J^LjI! (J^lS j^jLjJI 

(j-o ijj^ i.". <i e i ..j : I j j a 3 mi^LUI i ,i a (jJLlll Jtill c>Vi3 .mathematics 
ijr ililJlj 4_ui£LII (Jj^^ ' '» ' a 1 cl^- 1 *— ^rj- 56 - 1 (_>=sL^jiot <Qj_o ^LflUJI cjLo* 
cjL>.Laj 1 0 (jjiaL>JI ojI^ I iLa n n-»JI ^Llllj jjj-II oJISJIj (j-«IiJI 

t_ilj^>JI) S^LilJI CjLu. JJlC Lai ijjjjjLcail ■ t— a£ 3jL>.lj 4_o- CuJlojj 

(. 120 

(((j^j^LjJLysl)) Jila i jljLC^/l SjjJaj OJJ^**^ a Laic LiLo~l i_<SLil J^j 
(_LjI i .1 a ^L^. ( _ ;r Ic i^jLuii.jIj Heron (((j^j_Lfls»j Theon (iQ^unj Imbalichus 
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«Lc ^-qj?e-a im < hLj ijr 3 4 ^llLa i 1 ^1 mi^ JulS . I a_ijt.ua (jl^ JUa3 JL>.J ' p j 1 0 *^ 

«<— -i 1 1 .i-»Jl plr » (jl j-ulj Diophantus ..UMajj \« t_iL£ jjj ir-> jju 4j? jlu 
(j-c In'i p I » j Vj . £_UajJI j-jJu « -a^LjAI Jljlj tiJIiJI Qj2i\» Arithmetika 
jls-I (jLa 1 1 jut cLjLj£ I . 4jj jlISL-uV! ( _ ;r a (_>iLc 4ji ^ jjj/ ola ^ ' a j_' v 
4-lsI i<il cjL>.I" i" t ,il (j-Aj) corollaries «£jLli!l» ^^jJI i i n't <i^e-jj 

I ♦ tl aj-^C J I 4_i_uJ_L$JI p 1 C iJ3 _b CjL_LAj-j_a £yz I ^ < ea^l sell i o| ^^SL^-l 

„ 2 . I , 1 1 j>|j_cVl» j-^-ls jj in<tl ^ LiL£ <U (j! L»£ i(5_uIji>iLjjJI 
:3j i hJlIa VK mi! ij>SLj ■ La S J-i-^j ^^1 jIjlcVI ^^-Aj) polygonal numbers 
jjtj i Arithmetika 4jLj£ <j-a (.^-i^- (jjjJ • (84 5-ajl . ..II 2-»A.^.ll jJajl 

. \l . ,-»a j ^-yj ^Jj > -^a 41u_u ^_*_u i ijy _i_u_ujjl d 1 

JSLjiil jj-a ^ a b -» a LLaLx-i! Jj . A"tl i „t-» il ajj \ ^JL>u \jJt 4jLj£ (jr^J 

i_dJj_> i a j ^oJ 4j! VI ij^-Lji ^ 1 1 c (jLi (jl^ 4j! J-s-oJ,! (j-oj 

. cLiLi^ 3^ J ' " 

J)l JlC^/I i_al uu£l ^" -i j " J)ljLc^/l 2jj laj (j^s I i^iL>. Lc.jj3 tfj-jll^l 4j| JJljjj 
^5 4jj-j_>JI pi S li LaaJ I ^Jl JU_u_uj icLt_L»_a LLajj-tlo ^il=»o ^_^_tJ I 3J^_>JLI 

»l i uLi) 4j| VI i(jjjjLii«V ((Jjj^j^/I » t_)L£ (jjs j_<iuL«Jlj jjLjJI (jj|j_>JI 

LflMIal J j flj , ,n V (IjjIjJI (<uLflJI £J1U ^>LUaf jJUj ^1 Jj.^^'l J^-l 
. L^s-Liajl jl £Ls-jjJaII JjLvail (Ji- £bj/jLi^JI joiiZ jj-a 
jf Sj)j^J,l ^J)LL«iI LaLtlikl (jJjj OJ- 5 S-lL^ 0 189 (j ..UM'ajj \ jJUj 
. 2 La " 5Jl i ii a JSL! JijLajs (Ja. «LLaiC.Li p~ J_* 'bl il i3_aL«JI JliC.1 jilll i^it 

3j)^>.^_a ^J-jl i ii t, L t -Lo r» o ijjjjJijI^V ((jj^-t-is^l » » illtS^ i I JLA fibllt^ tJL^- 1 

i_l j 1 , ,iLi La JLfl_i j)l 1 ^JJ ^ .»tl j ^ cUjL>. Oul^J . «LxjJU2 jjLua^a 

ala )l Ba 1 a * i&J ( ni 4_u3_i_u_i ^jt j^)^- 4 - 1 

, ij I U 1 1 j ,, La -I ajj \ JLtcV L>.J)^xj ^Ijjijj LjLs-J 4_JLlII 3Jl i hUj 
Ijjlj (<l tj ■ ^ , ]\ jJ^LrKJI) jj^JJLc (J7 JUj^a ^Jl JjJLC ^_u_o2j 

j^cJjl w I c (jui-La 'I «jj > (Ja. J>IjjI (jSLi^La 4_uJL>JI ^-j-c^aJI JLuilLuul Lojt 
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16 3-4 -1JL*JI jjSLJ 

2(4-^ ^) 2 axuaJlj L*jj_c jli. (jit 

2^ - 16 - 2(4 - ^2) > . uS j ojjU£. 
16 + ^16 - 2^A = 2(4-^2) :ji ^1 
2^ - 16 = 

(_yu I 6 = \j-uS t (J^Lj (J I I jJ 

3/ 16 = ^ : 
25/256 : j_a Ijl>-Ij Ijjul Jljo ^jjUJLj^ 
25/144 CjjSj^ 



3j_a (jr^J . . . 6 jl 5 jl 4 ji 3 J Jjti! i ii a j» eaj jj] (j^M LuSLa-lJ 

SjLutjj . I jSL&j -^Q — j J®* — ;< aJlsEX (jjj J'^j""' lii-l-S ljj' a J*""' 

289 c 289 

' a-t^alll ^1 ( _ ;r ajjj (-;r Aj i5Jl umlt s\_c£_aJll J^L>J! (jja j-fJ^ JJLc ijJLl^ ^j^s-i 

J_d_3 t4_d_jJL>JI ^jy^J »(J "t^l iLa^J^ (J-a_*J Sj-LaJJ Cjl ( j I i l 1 1 

»l a I r ijj^aol La i_al uili£l (Jjja liJJjj „U\l"ajj \ ^\ LtjLCjjl J .%»Atl 

.JL>J,I I jut ^ ujj'j'^ 1 ' cuIji^LjjJI 

j'^"' 4jI 4_t-£sL>. 4_JL>. 4IL>JL*_a l u-mJ « ijr i Lj^j <J->*JI I JLA s-^uj 

i>ial jjl-uLj^jJI (jjj£Lflil 5jsJLjla jjj . (^iila I 6 ^Jjl!I ji-i 2 tall 
. =Lc£_a-tl J^ItkJI £-J-aj>- I J (JJ i-ajjej i uJ j<u 3-aLtII SJL>JI SjLc (jj-^JJ^ f 1 -^- 1 ^ 

Li-LS^-aj <LaLc SjlcLs ^Ir J j lo^I I LuLCaLi (jla ij» jjjijJI j_L»ill jIjjLjj 

(3_aLc 3JlX.Ls (^Jl Jj^jjlj Jj SjJjlS IjljLcl SQjJI j^jj (j! OJ- 5 ) LgJI<<"nil 
^Jaj^jLLl Li] ^ <i mi l ^ (Jl o«**i i nl (jl . 4_tSLa_LI J^ItkJI ^_j_aj>. ^"1 u i n ) jc3 jj-aj 

(j^LJ .* )l w I C 4_j_a^_aJLll (j- 0 «L>.j^ ^ < I J_Aj ((^a j-j3j-JJ» «LflJHjtt_a 

(jSLlIjJ ij^>-T LaLc Ij-aj Jn'n ii J V 4j| La^ i^lj^^l I J^J j» J-2j V (jjiiajlsjjj 

. 16 jjlkJI I t'n^z. i(j 



126 



cjL«_ij_1! dJLa jlcIjJs J m'lnij i^jJUIj jjjl>J! <_ 1 1 n-*-i (j^tls 1 n-»JI 

2 tj ■ ^ 1 1 3j_o*^Jl <J^l>Jlj . I o j La ^J-t-^Lr^Jj jj-'JLa* ^_<j_>JL 

« (^Lijj i_ 3jj>. j^i-T J n~ 1 "I j-la : ((j-tji-iLJI j-*->) sLuLj^jJ! cjLlUsLjjJI 
5) j « U cj! 0 1 nil (jj> o^J •« jJlc» LaLula ^pJ! arithmos 3 (^ic 3JVjU 

SJVjLj I a itJUa.1 (j_c j _i n'tLi LajJ '^-^ o' 0* ! J 1 T " A5^"J L?'- 1 -' 4ZL2jj_LaJ 
JL3 (jL^ i^j-LaJ! SjLJul J-Aj id I g »"i i ill JLo-^JI jja-VI j_oj_Jlj . jja-VI 

. jLiSLu/^l Hero <(jj_ut» (_Ll3 (j-o <ji_ijJL] 4JLl3 J m" i ul 

JijJLcJLi A iiU'U) (j-olajLajjJ L^a-jJa (_^<JI (JSI i nqlt sLlUjlII 4jtjLiIaJI i_u i uJj 

Cjl 0 (n (j-* ^ 0 ' " 'L"! J t^LjjJI dim nj-tl t. ' I ii M (^ilus 

SjjJaj (jja LLaseJLa ^1 *C i"i L$jj^ V <0l aLg-ml j"r I j iSJLi^sVlj jj-ajJI 

.,j;J_ajJI jjjJI j^JJ (_gjJJL( (jyj-LaJI Sjljj ^ JljLo >* J-^-l J ' jljLcVl 
U I c (^jJa^La^/l . ^jj C I " jAtl ^^t^il i La JLa. ^1 4 ix (Jj ij_uji? <ijl 

. 4_j_uj^atlJ I ^ ^oJL«J 1 

4j- i^i <j_o Iji^Lla Lul j (jL^ (_£jJI iSamuel Johnson jj i "\y>- Jj^-o-^ jj 
^£L4-i» cjIj jJLs * i n \j j i"i"i i > (jl «U Lo ^jLi I , ) ^"i* a i4jlj I 

(jl ^_ual ^Jl "C," ' ' ■ J ' ^ * 4_j_iLj (j-* JL>.Li ^ji ^JSLI 

(j-o (jLCI dJJj (JjlS 4jl jl t(_g, LiiSlJI i La i * 1 1 J CjLlusLjjJI I +~j j«J (jj-uiJ^a- 

j_Lc (_LaVl (j-Lcj iS_ol_ij_JI i^^jJI j^iJ <tJ oj^i J«"'"»»U 

w aSLj jl 3JUJI ojut 3 Mi^Lil 3j>-L>. tiJLLik ojSj V Ji^j . jIjlC:!^ LgJ 1 at"ii,il 
^CJ i4_ul_j^_jJI j^_ajJLlJ 4IuJL>JI j^_ajJL) ula i\ 3j ' i ^Jjl i n a ^JL>.I j^pajjtj (jl 
. 1 ^ . ..A * ' tt *. (^ulajjiJI ^jj-ill ^Jjt_ao 

I o J^J njajuq tJL^- 1 ^ri- 3 *- 1 (iH-^^^ -^L^ 6 - 1 ! (J-**^ LAjLlsb i i u (jy^II 3J| i aX\j 
L^£^l t n I nlr ^^ILJ t CjI j La >i 1 1 Ljjll^.1 1 jLs . (j-O^ajt^ ^jjJJLC Li^jjuj-a £^_<u?e_aj 
HJ-LI jA-LaJi, I (^jJJljlII ^jjsjcjs "-(Jj^- 1 Luj^ Ll" (jt^' J S^*- 1 

^LuLj . 208 (_gjLcuj 1 1 " (jSLJj i20 ^jL^uj i LutLjjLa-j (ji 
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t_)Ll^ (j_a VII «.j^>J! (j-o *JL»_> (j^e-lj .(jj; (j^sLi IOj (jji Jjlj 10 : (<j-Uj! 

u I c SjLjjj . (jOJL>JI I " I S 1^-1 I jut j . i_jjjj_iJLi (j-uj 1 0 (jLjjLxjj 

1 1 U~ ,,i 1,1 

JJ of 

Lajucj .SLuliJ! SJUJI jJa (jjjiJ! (l^dJaDLuiib (jLa ^j^l 5JUJI 

^ J j La 1 1 (jjJJijlII Jl>.| J-Jj-a ' aj-Jo JLso 3JjiL«JLl (^jJo (j_a 200 La j 
J)JL«J! ^Ir jjii-«J! J<j i .ill (j-a ~ j i aJ ud! j) jlj 



20 




208 




l/+ 10 J( ,-10 


U* ObJuJl jSLJj 


10 + ^.20 + % 




100 + ^20-^ 




208 = 200 + 2 j, 2 




8-^2 


a4 os»>ll 5fer ^ 200 c >,j 


4 2 




2 = ^ 





3_Lj j_o 0 ,1 1 ,il 1 J)>LiJ.! J-ija 332 j»Lc j ia a >j£V! j jlcSL^V! IJjL (^l>. 

^j^o-il-a Lgjl£L_u _}Jl£. iJT ^t_U3t ^jLajJI jj-a OJ-^ LJJ t4-jj J r*C t n^l 

oL^J • (3i>- c ''^' J>^-J-! ( _ ;r ^Lfl3 l-yjl iJ^=-a 0*L>. L^jl La^ id a 1 m 

d"j 1^1 p| j> (_£ jJ! iTheon (cQ^ub CjLlUsLjjJ! joJLc (Famous Museum «j j<j uJI 
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j^LlI! (j-a (jl^ 3 i 1 11 4^1 git 1 uj (jjjj^c. liLji Jjlj «LjLi I ulr) Hypatia « LuLuj*)) 
. (4jj£LiII 4-upJI £\ <j-a 3lj-U u (jl ! JL>- 

OjLu Lgjl Ij-tajj .«Lj^ (j-ujJLJ L&jJI j (jL^ (_£jJI 3-aJ-Zll.l CjL-uIjJ_L! 

Cjj_tx-i I J-A . £ Lj-i _jia}Lfllj c Lj-2j C^jI^ J-ii3 1 \jt jJlj 

i_uL».^/l t_!^liajl (j-a j-uSLII Cil*^. <L«jj/Ij 4 j n i"n CjLlUsLjjJ! lJ S L^j!j_UsLa^s 
CjLiVI CjLj/jJ-ILj I » "n SjL«JI ^Jj^>- . I *jj * a 3. (ji^- (j^Jaljj 

Jj 2 j I j L^aji 1 (jl^ iL^JLiJv ga ' Ci V i im JLd-9 t4_4-ijuill jj < ^»*TI 

/"< > -» 1 jqJ ^-^J-^ (J-^ U"J ^ ^ " 1 J_ui£ .dtl>. SjUJLC CjI^ f 1 n 

d La 1 uiJI tjL^ i 4jr -Lj^JI ^-l LC JI (^ji^. ^j-^-j-A ^j-ajJLLa jt^ , fiL*_ujJ_a li^ij ^jt 

< a ti j^i ,„ u a ijsiia cJ 111 3 iTiniii a 111 j ;< n a s iuu a^j.j^'^i 

Sji^jlII * jjJs tl)!j * (jLs-i^Lj d Q_LajtU jLljl^ (JJLjlJI i."i iXl ***i 1 nlj 

^j^l <j\ 1 V ^jjjLlII C.^. L t rw iiLcLui L^j jilni (jr^J i n 11 JLu_oiI cLulliJI 

i3j j_>J,l a-u^Ia^iaVI a^j jj,! ^1 (j-uiliU (j^s ^^-Aj 1 LuLji^J j«J 

■« j a \l 1 a] (j_a w I c CjjLLc! L^jLa till jl^ . i_ial jl! tfJL^J 4Jj^j 

OJLA dol Jl^J d Xfl 1 tiLUI JjLjii! q « j I 4jS_uJLjJ Jj j 1 ntl (_gj_iLc 

i4_i.Jl>J.I 4-^uLi 1 11 II L^jLaLujtl liil j£j 1 1 j"j Laj&jS) ^^l CjI n 1 nil 

<jjj_jjjaj Cyril (( J-jj j 1 .1)) Jla (j_a CjljLiljl L^jJI ' " ■ J a- j J-S-£ . L^j^a ^1 

« ( _ ;r ij^JI)) ^La^jJI (^I^JI Orestes <'q ' 11 JJjl'»J " . " a *"' H 3j",jU;U , „^ll 
U I S ■ Uj .tj\2j\ 1 nil L^JjLo^ijj L^jL^jj^si ,j-a Ijo-lj jdl ta^j j , n^U 
(jJjjjJaJJ (jjjuJJll ^LcjJI (j-a <g (j aliJI jLai (j uSLp 1 iiVj'C 1 11 ^jj-tl i>j^j 
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Ltj . ^jIjjSJI j^yfl j j i uJ O-iL^ (jLajjJI JljJs 3j_&LUj (J!>L>- 2 a al t a a LuLujt 
i4_lxjjJI 4-a.mlall <13jj_«jU jjjjSJI (j-i-><JI JLtuT <j-uLiL>. (jjj_&LU_m (jL^ 

LAjjLjJal ) i^La^jJ! 2 ^ I tail LuLuji *LaJ_23 Oul£ (Jjj-J! (OX.J-JI (ji^-J 

. I gA> I j^jjs- I j<u <j-aj LtjJllaj I j . .. .\l ^ jj^i Ltjjijj>. j<u <l i njKtl ^1 

CjLoIJJ.1 ,j-a !j>JlC OtJ-i£ I . Cj Llu3 LjJ I lJ £ LgJLaX.1 ^1 Lul n^t OuJLs- 
U^\l ^ (jic i."' ?lr i_jLj£ I j Lu (j-a (jL^j • Ljj^LUJ sLulaLj. Lp£ LgJJlljl 
i_sl_l£j ijjjij-ujJjjI «LaJ I (_g jJ! « 4-iU jj_Jj, I ^jjU_2J I » i_jLj£ ^J^ L * L Q ^ a J_' v 

(((Jj-uoV!)) i_iLl£LI LajJIj I j >.j a. I tl Sir i .I rll !>LlL>o sua cjjjjI j-i-T 

(^-Aj iCjWI ,j_a j-a-Je-a CjjSSL>\ J 2 *» iilLIi ^ I f Sj^Lcj . (jjJ-jJJsV 
i4jjj>J! 4j^UjJ| (jji Llo] 3l J)Ij .jjUy.lt jl j-^j i4jSjui]| J)L%aj5U ' . U , ^.1 
0 JLA (j-a »^ mi (j-tJ I j«J " U *w T I £ j i nt^g i(j£L!j . £ LU ^ j**( i n a (j^LjJLl (_£jj>. Ij 

. CjVI j( CjLLj^ (j-a Cjlj^tiU 

ijiul^ LajLtj (jjs I jjI (jj jJI »l <iUtl cjLaLajjtl (jla <LiiL>JI 

JLcv^M Cjjjj^.1 JISj .d jhUII L^jIjLjoLj jo^aLajjtl jj^J j_i£i Lg3a-a djAj<^l^ 

^LcjJI Jla jjj> l^llq jl JuSLJjiilSLIt dljLclj *Ui«JI j (jjjSLit.1 ,j-a 3 ^>UI 

i(juJjaJI »l nUtl ji. I Oul^ Jl^j I JLA . (_£jSLi!l \l j U ,%-.\l t j_aj jjt (jH J~*-J i nU 
4_jjj_U |j_4_a V I (jjs 3j_ii.^/l 4 '< i ntl £_a (jjsljj (415 j»Lc) L^J^a ^tJjLj (jl La^ 
,4 i , 1000 Jl^Ia <Gl (jJI SjLi^l jJUjoj ,j»>LUJI JJ-^ac Sj'^jj SLuLajjJI 
.j»^L(JI ^jls 4jj_Ajj>. Cjlj^Iaj (_gl djTj i ii U Lijljjl ( _ ;r 3 CjJLr>o j«J iLLlJj) ^e-i jl 
(jna w S • ~ La ^ I r w .'-^aj i3_jj jJSLuuVI 3-yJ^a t_ij_«JI (Ji-J) 640 ^Lc 
l^_)j_Jfc I QjujSclaj L^_i_uLum^ L&»1 air (jl La^ i ^j j J uJ I I « CjLjj2L%_a 

t4_L L a T j1 ' - 1 1 Uj U ^ t I ^j^o JoJjtJI f< rt Ijl a^. j«-^-ll ^-aj .(j\j>oLlII (j_a Lj-C 
JUSj . L^_La ljr ki La IjjLflji t-!j-«J! (jSL! . JU^I ^1 LLlJj) Jl»j C^-LUs Ljjl VI 

(j_a (jL^ 4_$jvj1lL1 ^^Lijj I j a ***" (jjj^_LLLI ^LoJ_>JI ^j^ju ^jj^ (^jjs * 

SJajLc A j-rj i ii U Lijljji C^jL^ (_gjJI O^^JI cr^J •'t'J"*^ J'ii^' < ^'-"' 

<Lj-o-Ll1I jjLuai,l J^LilLuuLi t_ij_«JI j»La i2jj_j_jJIj 3jj£LiII 

4_Ui^j ^^jLiujI (^jJI (^J)i (.5^-11 J-*^^ '^-J-ia-^JJ dj^j i naj fiLuLlaj (j_a cL>.1_lLI 

, 4j9a_aj»a d j a If 



SO 



J j w .1 I r j . jIjLcVLj IjL>- aLaI&I i^j^/l 
(_JJu.l J *»■ ! itj-a (- i « i"i ^jjxlu-u\ jJia ijlill 

(j>LJi! JjI 1550 - 2550) ^IjoIjL^ 

Jijiil (jjSljJa ja^jjJ Oul£j , - Uj , ,. ,tl ^gj until a Ua-Ll I 

3lj-i_JI ciljLjIu . \ m i im a ^jLj^jj (^UjJjLJIj Cl*SJ Lta ^' 
J-j-3 j i^i r (jj^LjJ! OJ-2J! OJdJ^O cLJJ^Ls&U 
i j>LJl.l J-jJs (jj^LjJ! oj-III ^ (j^j-illj i .s^Ljll 
jjIjJI oj-ill jj i*C II j j i n^l 3_aLcj_i (jlj^jJIj 
0 al a-i 'I jLt^jVI ^ L-i-ixali Ltjuijj. (jM-lU J^a 
^jdlj (Ij-jI oLlUsLjJI ^ j«J i^jJI) (JjL^II 

£-j|j_JI (jj_5JI) LLij^>. Jl££. ^J^/l i>jLa-al jij 
»l q U lb (jr-i-C. Jbjl («J i(oJlJ<_] Laj J>Lj-I.I 
LjjjjI p la « a 4_l3 ijlu^ dJsj i_jjjlIIj i^uuuui^si) 

. LjjLu^>. d ^ I -»**' ^ 

4- jjl <<i (_£j.a <j1_jjVI J-^-C J-Lo JL>.jj 
(_g JU4JI £-«j->JJ JLl^JI j_uLj OutLua (^jjs-I 

5- u^jjJ^JI SuLjjJI oj>>j JlSj ,4jj£LiII 3LpJ! ^ J 
t > (;;r 2J a JI L^L^j^aai 4 T u jJ <,„;,„ll l+iilj , a t i a J t- ^ti n 



I 3 I 



a I i mU ^1 ^j'j'^tl <j-u j^JI (jjs 1 1 J *«* 4jjjJlI! i^aaJI Li3l Sill JoLxjI 
(j-ujj * J LI 4-«-&L^o p-&i C^jI^j . j-JSLiVI (j-usej i nil jjJI (jj j" I'ljlj^jJl (jjsj 

cjLal mi'^I SJj^ili oj^iij i jlkJI Mohenjo Daro j-a- < Aj^a» JjjIjJa 

^jls 4 i i^-ij-a ijX*- (&\) (_gl £ *-*tJ^ i— a^jjj JjLLa ^Llaj :LuLj 

.... IjSLaj i_sj]Vl jl cjLUI jl ch\ j uulII j! (2uL»>) 
i— a I 1^1 "^1 Lj^^p- 1 1 U a JiLajj cjLal i^r^VI £-j-«^>- jo-aI :LULj 

^ (<t^JJ (jl (jl j i 1 j fl-L^aJI j-aj a! lXzt" ( ul 4jI i3jl_Ua_>J! ijr a * )VjjJ1 

OjO 3 ' " ' ^ "'"'^ ^ • JulII (jyJI I'm ~u • 'ajuuaj V. 4 U uiJ (_£ jJI 

^1 cjLilii! jai^. (jL^ . cjLilii! j-jj>J!j i_ il i u -»JI ( _ ;r <-uj J-I4J! (Jj-^' 

.4-UjiJlJ^JI AJJ-ujJIj ^ 1 nil (JLtcl ^jjS oj-ii^ 4j ( _yX-U3lj 

SJLjjJJ 2 ■ ' * " i_<j£ (j-*J iRig-Vedas J-^a j_jj»JI ^1 I .si i" , „1 

(_ya Jl^JJ (jl I £> JL^JI JLA .(jjjlSj^J ^ <1 I n"t =l-ij-«-0 SjJljJIJ VLl^.1 

I ^» ''--j' (j!j_ijJ! JaAseJ (jl '^^J (jj-*-* 0 (j -0 fjj^' 

(( l_LuIa^3» »1 0 [ nVl_J l_SjJtJ (jl^ J ? tl O iXJb iZj-i\^ . (_^L>. 1 Leaj Cj! j ^_j!jLo 

IjjGJ ^ 1 1 1 a 1 1 i^jljJll oJLA S-^?i5 .«ljjLjLAl»j « LljLjLa 

. L^jLvLt^oj L^JK i"il J^J-j ^1V» Jalaj. (jjjSj i(jlj-LiI! 
1-. J <j ajj U", ^1 ^ .1 1 * ^'a aLSj .-, iK'a , I '.I ^"1 j~XS?t <-tV I VI |_ai 

.jj>.I (^jJI (_^-!3L>. ^_jJLa (jjs (_j-^ lO^- 1 VI ^JaJLJ 

«L>.L_u_a (j^J (jl (j^-4-i ^"10^ 1 d taj ' I miLi L^-Lu Lij^ ctLa_uj-a L^jL>.L(_u^ 
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.iAaJLp ^a njll 6jjoI j&ll tJLoJI 



iLvUJI C^Jjj 4^a^jl 




gL>.l i n t,1 i n a ^-JJ-* ^-J*-*-* frLui-lj (jy-&> 4jl uiXI L)' (j)^ -4-1 

«La_ia 4^jjLA <_J kajjj 1 I JjI ^ j 1 ■■ jj-ujJ 1 u -»JI I JUfcj . (_pa jjj-ia J jj. 

iTjjf JLaib I JLA (^ic >Lb JjU~.,„ll j Sj^l jJJ 4j.I , 11 U (jlijir-itj if J 3JLl3.J 

(JSLI 4-ul 1 11 -»JI cjLjj" 1 11 U ^1 4_uj/j jLi^J! *Lu/^_jJ 4_ujjJ! (jjJjiJ! 

4 ( jjj1jJj^j_u Lolo_<-u ijr 3 ^_jlj_tl ^LJujI 4_lo_j£L1 tfLiLu^a all! Cjl_}Lluj^M t."il~y 1 11 
IjjIijjdj (( Lui^aLLu))) jjjjI Ji_l^ ^jj ijr 3 Sjljl ^aJI «L_ujJil1 ~j ' a 111 Cll *j i iiaj ^-^3 

j 0 1 n "i II t^J i i LiJ^j_o d <i K (jj-tju . (« LjL*5_a!j-j « LHa^JaLLo 



^_lSL_>JI 1 Lgla JL>-lj ^ 0 i iM i«(jjjlj3^Lo Lolo_Lu>> 4 » wii lLILlA 

djULAj^l j^'.'j"^"'^ J-^J^ • -^^M 1 ' <J^ ^OOj 800 (>J La ^ 4-flJl (^jJI 
O^Li-LalLmJLlj Cj I "1 1 "1 ILi J 1 ajj (jyJ-ll CjLl&jjAI a « J j d Laj 1 iu II 4_uj/Ja^JI 
illl-Lg.1 1 11 a ^J_2j La.il i<b_ujj^il <L>JLta ^Jl2j V Lg-iSLlj .jjljjjlj 

. Jjlj La_i3 I'm mi Q^-ul j iXLjjJI I j^I^* ij-yi fibl La^ (J- 4 ^ 4jL)JlLJ 

^uLUI (jjJill (jJLc sLuiill oLujJ.1 4^>L«JI J^. SLLajjII (jl 

Lj-g-ll "i^^jjua OuL^ jjjjj^c. llLi^ I La a. LjJL>. <■ 1 1 a u (jr^'j SjjIjJI 
CjLu^Ij jj^lj^oj-uLaloa-u ijr 3 CjJL>.j La^ .^_*_ulj 3^ aJ ^^- =r " i ' ""j ^La-ijLoJI 
(13, I 2 5) j (5 j 4 j 3) Jla «ul ^" dJoJ I L^a! JljU? ^U." ^-.tl u ..jjA jjia 
L^jLi ,«juk o' (>J '(37,35, I2)j (17, I5,8)j (25,24,7)j 



I JJ 



. (jLojJI liilj J £-a 4jjL>o 3 I i^i (jlr I j»j t»- 
.j^. jJI I j^J (.in .i (a^JjJ (jSLj jals ijLSLa^M tfjut Jfla 

i \j » i"i j-J idil j i*r-iLjj-!l p j LSI i ■■ a (jjij jlI^JI »l <i U 11 

(j-fl mi i I^oIaLaj \-jcS i* )^_LiJl ^_xJe i"i**<1 3_iljL>.j «li_ujj>. Cjl o K l^aJLa-" i nlj 

^jja^o 1 JL^-**i i nlj ' JJ ' aagJI J^aA 1 1^-^ j£L1I _}l Jl£,^M £-a 3 N j ' a 5 1 1 4_iLc jjl 

.a ii,„ -iit oLj^LjjJI 

jl V^-j-ll till i (>c. 3 jjljm j jljLc^Li 4-uiIjJlJI 21. ^tl tf juk Oji-lLo jJsj 

(j-o *j^>. .sIjlcVI (jl (ji^Lj^jJI j^juhjZ) ^jjs-VI Mill mJjl! SjL^II llUj 

. 4_ajJL9 J_Lo 4_iJ_L$JI CjLlUsLjjJI ((jjjJL^a j-t^j 

((lMll^>)«iiLilLiJ 

. J^I—lII (J-i3 Jj^l OJ-^' " Jjt ^ ^° 0_i>^ SjLC Cjj n" i nl sLjj/jJLo ( JLt^JI 

i J^LlII (_Li3 (jj; jL^JI (JJ-2JI (_pLc (_g jJI « LijjL^ll » sLajLla (Jjijji Jjs (jL£ 

. j»lj jJI (j^Lc L_LjL>> (_ ;r a (_ ;r jjjJI jo-lLgJI (j^ l«j^ ^1 j '^^j-ll c^jI£j '. Lulj i>iLjj 

• CjLjI i n-»J1 ^Ijj>.| ^Ltu M^i 4 L^OJJ LLuL^£_a sL^/JiUXI oj < a ill (j^i JJlc (J^aLau 

<_3jjjiil j II (_gj_i^JI (^31 j i>iLjjJI lil! j i« LjL^jLjjI)) (jl (_L«IL>J,I (j^j 

.4_t^jJLLI i>J^J 1 o ' ga * rt tl)^ **Liuji t_£iJi Jm_i ^L>. m^jJI 
3 n V <>> Sj_jlj il_bL>. jj CjLujSLII joJLc (^1 1^1 u i .il i^^j^l (jl 

(j-o JlILcj 3_jjl^aILa «Lji_o^ (Jj_o^Lj_o Ct i n i 4_ijl i n**ia ^ljj>.| d « 1 1 n (^jJI ^ o i tid rt 
(j^ « i n~J I "i i ii 2 (_5-Lc d q-mjJI (Jj-2j L^jK i ii JJLC (jL£j it_!jJ(JI (^1 ,3j_<iJI 
. (j^aaLa (j^_LLa (j^a-LLa (j^a-LLa I 0 , 000 *Luj £ys ^JLC (j jl 

^J-C 300) 13jjj_o l^ljl (j**t ( > i (_>-ia-i ^1 1^1 f"l t u lj 
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.^jj^l u_]L.-u->JI ol_jJU-c. : Ijs^SujLj 
.(JjL-J, Sjj^cla cjLiLulaj : IjLa LaL^ 

.j^iXJI : L^LaL^VLS 
.^a»JI :(iJ^Jll jljmVl jt) : oljLl.oLalj 
.CjUjjJU : LSjLa 
. jji»Jlj i^SJI : ISj La . ISj La 
: LjLi 

.(JoiljUlj JjjLxiJI : LllLSja 
3_LiLa :<_3L-Lu3l 4j}Lj jljlc.^! j! j^lc jIjlC^M ^ LuLv 4_jjiaj ,_)-aJ3 
(jl-IjV! (j-o 3-SJJ-«-)l jljLcVI !j 1* . 2_uL$j SjJJLC J^C.J «SjJJLC» JLtil 
ijr Lc jjj'CII .} JjlII 1 JLA jj ' aaj i tl>^-4- 4 -iJLC J-^' C^i ^— ) ' tjL> *' J- 1 1 ' J 

LglaLSLi (j^jVl djj^-UaJ! »l i^ijjtl j^J! Jjjul (jKJI -SJjlII <Li! 

( _ ;r 3 J-jLlj (jl (j^Lx-l i JLkJLj dJJj ^1 I i 1 1 r-i j La ! jlj . (jLojJIj CjLLa-pJ,! *(_Laj 

jjjlc ji jx. jl>. jj . . . ! jSL&j 4_LaL\!La SjuIjJ! 3-jjj-U (<u i jjjlc .sax. 

^LLxj LuLa 4_jL$j^U! ^1 J ■ aj La J_Lcj . L^ia j_uSLII Jl>- Jj i Jl>.!_j 

(jl_ujL>JI 'I Sic I Jjt SjLljtil J^LC 3j_0~VI 2_aj_2l! aJJt <_ < < I n (jl 
oL>o! ^JSi 3jL$j^U! 4jL$j^U! 'j« . 3_jL$j^LJ! (jjs £j ^ji 3 i mi-t. 

JjL2J,I oL>oV! <_,_a jjlILi L4JI Jjj^jjJI (jSLajj iS-JLuJI SjL^j^UI j 1 jl^J j 
• <j-aj.II 4jL^jVj t 4j>l 1 uXI 3JVjj 3jL^j>LII dJLLaj 1 j (j-a^Li ,jjj Ujj 

^!i^a-i * )Li^ ^-Aj jj**'^ uJi 1 £lA 2 » (jj-S^ • ^j-T* ajJL^l! 3j-j_a_a d fl t a ^Jj 

»l n 1 ill ! jj-J j-J (jl 4-LS-mVI JLs-l (jL^ .« Ljy>-jl» j i^-iLjjJI 4J 

( j_a I aM U M , 100 (_gjJI j JJijlII (>Lj J-i^ajj , Jj . ^.A'tL JlcVI 

((,>U^La 10 (^jl i.ij I jukj 1 Jls-I J (j3a£) 4ajI i ,itl SjJjJI ^1 Lc^Sjji 10 JJjJI 

^L^LaJI^Sj^SJI jla^SU^^^- 53 ^'^! ^A)- 0 'Oc^lJ^ 

t^gjl i ii ~ ^LlLa i3jL>.!j LV^oj-3 ^ I & J a j &l la a 4_ajjLi!l 4-jJ I^JI sQlajJI 
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jjuJI ^jL^J SjlsJj kLLJL-AjJ L^j-Liiy ^SJ-^ 75,600,000,000,000 

.Lajjj 28 (j^Vl ^Jl Lc,_^3jjs 8,400,00 

(. 1 1 .i m i^jJ! (jjL^JI dJSil i-^jjlj (j-o Jj! ij>}LlU Jj^ dJliJI o>^' 

( _ ;r jJ! \jSu iiLj . J>J-« SJlcLS tidiltl ^ n i n_t (jl J ' ea (JK < iiIj ^1 (Jj^aJ I 
J)jjU>J! i^j^LoUji liJUl I'ia^U»j (I'.j'a j iSig 5~.M",j JK , „l_t J ,a r.f.<\ 
<— a 1 i .i ( _ ;r <j/L-ui tiJiill ! jut (jl La£ . (a + b)n ^JLr-JI CjI j) dJj£Lia ^ 

.(183 Z* Ju^ \ jJail) CjVUo.VI 



jJajl) dlt ji£ SLjjJ-iJ! tjrt_uaJI C^jsl J 3j>jL>Jtl j_uL 3Jj)L«ll Oul£ 

0jUjJ (J-"jJ • N J * J M (jUul J iXLjjjll cLUa_LflJj_u^3 cU-uljJ) ^U3JJ ((j_U^L>J1 (J^LtaAll 

J_Lo JijJLjJI Qj-jJjl ji^LjjJI (Jjj i"iI .(_£jj>.| J^Ls- (.^-IJ J J i"i~J 

£yi Sjjl^J.! j_uL oVjUI! JjJ ^lSjjjU (550 - 475) IjujjIjj! S j-^A!! 
SJLj-kJ! a jut j j uuj .((jp-LuJ!) 1£Ljj£L!! i2jj_La-i <_Sjjl3 (^-Jj^l 3^>-jjJ1 

to i^i j 

' La i uj? JjI i ii U JjJ (3^^ ' ^iJ-^ (1>^J '^J'J'^*^ SJLjxJI (j La « 1 1 (jm-U 
Sj)JU>J,l 5Jj)Lm LuSLqJ . JLs-lj (jl ( _ ;r 3 Ij^Laj j-i^lj ^ j u i all cL2jj_LaJt (j^s 
(j_a <LjJLu_o (jji^. d**i o i (jy^l 3^-" *— ^H 1 - 1 ^> Lojjt^, J)JLC (^jJI (J^-t-^^JI (j-a 
(J _Lc d " g i ii^ (^Lj Jj^-r aJiJX. (j>£, i'iti'i Lul M_la (jlsj^il .^jja-l JjljLci 

(_jja (j^-i^^L«JI (j^'- 1 * ^'i^j o^- 4 - 1 • ^ ^ i 1 J j 2j <USL!j i 1 0 j_a 1 37 

I37x + 10 = 60y 

(^j-Sti ^3 t^jjLLeaJ 1 ij^c- j-l.iSL! 1 p ■ | . 60 , 137 <^_<i_<_u LoJ Lj (j> L_uJ I I juj 
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.iAaJLp ^anjll 6jjoI j&ll oJLuJI 



2 * 








60) 137 










120 


*2 


2 


2 


2. 297. 


1 7 / il tu 


*3 


3 


3. 


130 130 




•1 


1. 


37. 


37. 


3 * 


n. 


19. 


19. 




17)~60 


18. 


18. 






51 


l. 









9 (^) 
1 * 
9^17 
9 

8 <(/0 
1 * 

8 X^130 
"T (^) Y=297 

. 2 ^ , ,.Stl i_jjjj^J! ^jJt 1,1,3,2-1 

,j_o Li^.j_Uj I j-ti-Vl (^LJLi tfLlijjIs Ijl t^pij jjlc 18 -2 

jjlc ^^li. J-^ — '* (S-lL^VI SJjUI! 3 i^1V",,iU) 10 jjLJI 

1x18-10 = 8 

: jl jlcVI <>jL* -3 

18x1 + 1 = 19 
19 x I + 18 = 37 
37 x 3 + 19 = 130 
130 x 2 + 37 = 297 

J$L>. ^1 Jjj-a^JI (jSUj .y = 297 ix = 130 SJjUIl J^JL>. jl 
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:y J SjjJl>. j<uS ^Ir J j Lajell 137 <Jlil I ■ (^j-b jT) "laLUslj 
.60 aJaL^L. j_.ll.jjJ! ...X = 10,70, 130, 190,250 
. 137 4_il__.L. ....y = 23, 160,297,434,571 

._]yL>J! (j-o 411a J-±C- -J-- J ' ' t_JaL-u^/! I JJt \ i ii 

19 x + 5 = 12 y 

19x + - 12y 



1 : 

12)19" 



12 


*1 


1 


1 


1. 


59 




•1 


1 


1. 


37. 


37. 




•1 


1. 


22. 


22. 




1 * 


»2. 


15. 


15. 






7yl2 


7. 


7. 








7 


1. 











5 (gft) 

1 * 

5)7 
5 

~2 (^) 

2 » 
2^5 

4 X-37 
~1 (y>o Y=59 

2 -i i ^jl^i. t_4jjjjJ! (jlr 2,1 ,1 ,1-1 
4_La Ll^.j_Lj I j_lj>.^! (^LJL. ailij^s I jl ifijicj tfUpi.! jjlc 7 -2 

i2 ^jjl^. d o ' all ^-^-) 

.1 x 7 - 5 = 2 j^i-Vl ^LJI oj^j u? 

jIjlc^M oji_u1 -3 
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.iAaJLp ^anjll 6jjoI j&ll oJLuJI 



7x2+1 = 15 
15 x I + 7 = 22 
22 x I + 15 = 37 
37 x I + 22 = 59 

.12 aisL^L. jjbij <X= I ,13 ,15 ,47 ,49 
. 19 aisL^b j-ilij <Y = 2 ,21 ,40 ,59 ,78 

[jj i c (_yl^. JjJJ lj^>- Sjj Laj a <L2jjJo (I^LjjSUI) (jl 
r <■ i"i ii a. .(_gj^>.( S a. 4_LjI_«j5 A a a « a CjLuIjJLi LjL^jLjjI ^Lja 

o (j! i-iljJl La£) 3 , 1416 LljjJjj (_gjL<jij tfjutj i 20 000 d "-^ ^ ^^JJ 

(j-u ^Jl ^jjj JLujjvj i fiLa^L^J 4luijtx ^-^ri^ ti^-I^ * . 4_j_ujJ2j 4_<i_l^J1 

ja-LJ UcL^i dU^ j-Usjj .(3, I428j 3, 1408 ^ L<pi 3 y 

jaij »l a "itl (j'jj- 3 OjL)^ Sjuu (jjj£_uj_ij^ (Jj3 Jl^ij t4_iSLLdJI CjLiI i h-»J1 

(665 - 598)Gtt4£blj&a 

<jl . LoLiJa I j £ I b jliij i(LJb. jb i .i^Li) j ! i nil (^a Lbj^ Lalj^j jJj 

<L)L*cf ^ JLso .665 aLc <_aJJll iLpli Ijuli-j (ol j '^LjjJI ^ Jj i 
4_iJL>JI tfjbt ( _ ;r 3 4jJi1^J! Cj Llus LjjJJ ( _ ;r c,LLaJ! (Jj-^lj '-''*" 'j^- 4 - 3 bis^£l 

Lajjiiir^llj 5.JLJI jIjlc:>U tyJjVl I 2L>JL«1I LLjj£ Lalj^j »jLa 

j a i aj i . 'j Jallj 4-JI i ntlj <Li^. jll JLc^/l i . ij i a 1 3 iijq jJI JLcljill liil j 
jaJ^La 4jV ■ La fl^ jjjijJj i4j! j J^=tJ JJl^, <ij| (_yl^. jJu^l\ (J^lS . 4jI^. 

X 2 - 4 = 0 4-bl < a II LJLj/ LajtJ^-f (jl^ >Ij cr 13 * LhL) 1 ^ - W '-^J- 5 ^ 



J9 



. (X = -2 j X = 2 ^ 

t_!jj>J! 4l2j JL3 SJjLkjjJLI (jjjjljj. jl (j 1 -^ -^J'J ol 

ax + by = c 

(aji (jlajjj •clryb- (_5 1 IS P o' o^jA 1 y = 1 " ma > x = p + mb JSLAI! (^Ic- 

• yj x J pjritl (j^s icj^a-x-a (jJI ...m3, m2, ml (_g )) m J 3 iil"-^a 

2 2 

X = I - Py 

(.Pell «(JjJ» S-J-lU-a t Laj. Jju L«-l3 3JjL«II tfjut jjjl ^mii) •(Jitil 
.SjJLsJ,! CjVjUjiil jyL>JI ,j-a JJx. s I Lac V SJLjJa Lb^Lalj^j < __ :j _x_lj 

(1 185 - 1 1 14)fjl£ilaa 

. I 1 50 ^Lc 4jj^ (_gjJ! (cj! j i'r-iLjjJI 3j_a^>.) ^iJaj j 1 1. LiiLaliiLu «LjLj£ (_?3-<- u 

.(j_l»JI) LiuLaLaLli - 

3 JljjljJI 4_u_u_i La J)jJ 1 ^jjC 4U_u1 i fl> l^-l! III 1 JLA 1jlSL_ul_^j (jl j^PojIlAjj 

.(j_t£j c_i1jl>. <-_ij1j_uIj tjy lLAL5^LLl L^_<j_i_u1 c-iLnSLJl (J-^^ej ,«l<iSL>J1 
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.iAaJLp ^anjll 6jjoI j&ll oJLuJI 



: cLLo 4_o* j ^_a_i 4J LuijQ I j-a-Ll 
ijLsjijLj/ Lj/LjLa ^1 I Jlx»j i Lajjjl! ( _ ;r * ; u_pJ! j jl>J! JLLal *j Cog (_gjLcuj jjlc 
ojL^ (jltl cjUt-jH (jiSD! jjjJ! jjk Us .<_t>JI oljLSil J->Luj ^1 jjl 

.(144 cjI^sJI) 

<l 1 j 1 1 ,_jjL2^>J! 4Jt\Jli\ • Sj ■ =aj (jl t_JLLaJI oLujI JisLxj 

1 1 11 a Jj_La_i 4 1 1^1 Cj! j 4-ul j Tr-iLjj JjjIjJa (_p3jj<jj i3.11 mXI ( _ ;r 3 

Sj^LJL! (J^-IjJi! j_Lo i_JLLaJ! . (LoLxj 4_ut ju ojla ouL^ jJj (_^>-) 

^c_*_oj-j 4j3 _jL_uj! * 1^1 tut 4jI .<J!jCuV! JjLLuj i<L»j_ol_La CjLilajt_a * iLitjjl 

. iLxjuoj ^ JlC (j-o J I MjLlLLs (j-o jjr 1 n_i (jl (jj-i diLaLalL&l i_JLLaJ! ( _ ;r 3 

_}JIC (j-a3 ^Jj-* L^jLj-aJ SjljJLJI jj-a «Lc ^_aj?e_a ^j_a JjjJ-^ 3jLc (J^*1 -i «. < »1 1 

^juus j-cjj • SjjLx-a ^ ■ 1 * ( _ ;r l^. <— uXj^ 1 1 2 Laj i4_LajJI Lai i4cjjjj>J,! 

SajijJLJI jJlC jj* jo^ . 4jL«JI Sjij_2JI 3jjL>JU 1 -il lia^ll ^Ir 3jj_i!l i_<-«J 
(J_aojLa Ja> La-&}l£j 43 jf 16 cjIjjJI) 

: J^^La 

jnn^ a i>^J_c ij^-jj-S ,^-^i>^ JiJ^JiJ! jj-a fiLc^a-a^?E_a clij La i\ 

(Jjj-aJI jjL-^j c>^>- i4jL«JI ^ ^1 i^jJt j L^iaLj (_,Ktl JJjlI! 

La! X = 50) (jKtt JJiJlJ! jj* Lai .Sj^cji ■ La 5^ j Jlji (j^a QaS^' cr 1 ^' 

• ((Jj .' " a Jt^- j^' a 'X = 5 JjJ! 
a j i j ^ -t l 4JjLUI 431 j M bSJI ^ IjLC^L^. 

X 3 - 6X = 1 2X + 35 
:cr JLUI tj*. lfu\^ 



(X - 2) 3 
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: jl^ pu (j-aj 
X - 2 = 3 
X = 5 



a! J i --Vl I J_& jj La.J fiLt-uljJLi < >J-*-ll »1 o U I ^ a" i u a ^JLlLSj ^Lu_a! -So^>«J 

oljl cea-a-JI (jlj i w La . ..jtt LCjj_ai jcjjLu 4jjI/ 'l^-jl J— l^JI jcjjLU (jl . 4iejjLjj 
2 j I * jtl 5j I LtaaJ I Mgj" i n a Luj_2j C^ili JlS LjLUj lLLujVIj LSLjiU 3-«-iJ-2JI 

4_L>.j_II Lijj_aj LjUI iiAjuaj .«Lo-jijJ! jajillj S^Lilj «lji!l '-^tP* Cy 

J-3J-1I «L>. (j-o LaLaj ^-UaljJI ,j_a (j-oJ-J) JJUlJI I fll nr lJ £ L^Jlj 
SjLtia^. m£| ^jja j\ jjjs aI £yuu&l\ jj-a ^Jt ^J_A t Jal uu}\ I J-$J ^ 1 <<*>V1 

(jjj! jl! LaL«j cIjj^o.! jJa 4-p-j i nU 3jLjjJI OuL£ U 4ji JLu . ((_£>i-i 
CjLlxIsLjj-IIj 4-a-uU-flJI ijLa i w La mjJI ^jjjJiJ! LijjjI CjL»-aL>Jlj 
(jL£ (^jJLlI jo_L«JI (ji (j-Lk-J IjUtJ .i-dl—cji I i aj^j a IjjjL I" 1 1 iu£l 4-uLja-JI 
iA_ol«-ll ( _ ;r 3 Lai .^LjajJIj (^LajjJ! ^<Jl«JI sL-uljJU ijjO 3 SjiJtl ! JtjJLa 

\l VI -j j j<A",tl (jj^^l (jj i<i (j-a (^alsegil jlj^VI (jjs w ala i a a IjJ^. 

. (j^ a 1 »**> a 1^-iL^ (Q-$-il ^j*-^**' a 1 ^j-ijJI lLLLJ^I cL) pint 
pt\f VI p , „^ll (j-CSjj.aV! ^ tjl j i .iVI I'Uitl i Lijj_2j «Gl j t-j^LuVI ^LuLjj 
La£ ibUI j LCiVI j llLujSL! iLJLtll SjLUajJI JijG ijjl l^oJtlj <■ n Mill (jj: 
2 jj La-aJ I 3jl_Ua_r»JI 4-l!I a Mill l£Ljj_al Ijj-C- (jjj-ll ^j^j;^ OJL^^-^' w , ''" a 
j_jL<jJI (JJ-2JI jjs-IjI (jjs Ujj Qa^LLajjJI (JjlS liiljl^j . (j1_iSLjj_aVI Jiao^il 
j 'I uaJU (_L^ w I c I J-J-Li ~ J S_j JLl^JI Sjjj_>JI 4jjI/ ja^j lji>JI La JulC j ui£ 
3_jj^_La lj-a_a V I L 1 1 1 n I ^ lAj j cLj^j-ifaJI JlI^JI plx^alj Jl^I .cL>.mi 

^1 a" it I (_gl 3_^j_,iJ| oJ^J («-l .^Ltaiil tjjJ 4j^jL>JI I j»Jj^ ui a SjjJ^JI 
jl i2_jJ_I^JI CjLiLjjJI (J^^- 5 Cr 3 j' Q£j ^ *— 1 ''j'"? 0 ! Cr 3 *lj J - u 

jljj.1 p^lj-j sLuljJj i U ri ( _ ;r i Jl^>- (_gl Ij-lj-JJ (0-1 • 3 J i^i-^ej 5ijjLA mJI 
(j .i -»J1 j»Lal liJLojjl (0_Ajl_<j/ Jl^j il^£.jlj .S-jJLl^JI CjLlaLjJI 4jj£LaJI 
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.iAaJLp ^anjll 6jjoI j&ll oJLuJI 



ji ( _ ;r u3LU 4jJ_l^JI 5^L2iiJI jj-a I j 1 1 »" jj^hLH^' j*-* 56 -^? S 1 4-"'l liJLuk 

.j-^UJI 



IIS 



UU 8 



JjSLII 0 JL& C^j^e-l! . 3JlJ J^. Jj^ ^1 (jj-*- i nil 

if\juiA\ (j^j^ixJ till j J-tJ Cjj^Ji . . . CjljLiUI 
5 jiLdl Su^L^VI £lL2Sl£ll ^iLLUsjVl J2LII ojut 
joj . il)l_t_aJ L> J,l (j_o i"i ^lj-il ( _ ;r i IJljjJ 

<3JL>.j_jj (^^Jl ijLUs jjs-VIj .J^jLiLa Lg-L^mj idilj-iilll 
4_u jJil tfJUk Cjj£ujlj i4_uJla L^jLj Q^i-jjll L$j3j^. 

t_iij£j i^J-Lt-^LsJLI i ^ r *3_bj jjjlJI ^j^j t_£i_j£j L_lJ1 ijr 3 

tfjL-La ->~t1j j^ilJIj <. i K 11^ i^J_<uLll CjLjI 3 T p* (^pajij-i 

CjLoL>JIj J_jJl_>J1 t ljJLj (_o_l£j 4 L$_Lo JLiaxui 

^ Jii>-" i n i ' ^j^j i<Laijj/^/lj CjIjJ^/I 2 c I * i aJ ^jjs.^/1 

i.-.t i^>? 531jri"i1l diVg^sJI dLj^el! t-jVjjJI " ^>-" '^""^ 

Lal_A Uj-^>- n J 3»j II j x>» w Lc ^ ^ tall 1 — *1_<i5^j t^ujlat* 

Cj L t _< C L > Jl 1 C^juLJ Vj& t^oi^a (Jjj^ ^Lul 
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(j_u^al_>J! (jjJLlI CjLi! JLi J_La 4_pe_u_oX1 CjLL*_JIj Ji^_L>JIj (jj a uuS. 1 1 Ijuj 
dJ! jj| LSLjj_at (jl^ . JUJL>JI j«JL«JI ^Ir 4-uJ-U ajjt « L)lj_a» t_psj-fl-) j Mif 
(jl . LjUIj dJ_Ljj^lj LSLiVI Sj I Ltaj> (_p_a 4_a-ijJi!l Cj!jLia^>J! (j-a JjJLkJI 

0- Usj^. (jjJI Cj!jLii>J! dJju (j£. LiK LaJUje^a (jl^ CjljLUaj>J! oJLA jOia^-i 

5j I 1 1 J'C ,"i j_a iLaLxj (_gj_Li3 j j I S3 ^1 t;r aILu h_iLjSL!I Ijla ( _ ;r a 

i_a j if jj LaJ (_gjJ! idJLujl . i 'I" i uSLj a . lLLuJjj . LjLa . lLUjI iS-a-ijJsJI 

SjLia^J! ojla (j£j (<sJ • ^jL>J! (jyi^ o' oj- 5 dru-uJI 

I ,", ta «" i(Jjl2j Lg-La j-<£5 ijlu^ I j Ij i<j1_uj|jj^/l SljJLlI 5jl ia> (j-a (^Jl 
(j_a w 1 C l^a_a_£L>. (J_l t L^-ll » j**i ( ul ijr ^ LaLa_l J)JL>J1 (ja_aJ)L(LJI (j A3. 1 i^LajU 
w <^-a .t_ujjtlllj <_ ■ j 'tl j^JJ IjjJjLjj w 'I Laj uJI <_a!j^ejVLl I J ■ "jl T 
Cjj^iaj ij jS! flUllj SLl>JI (j-a JoLa.il lJ7 ^- (*Li^L>. (jLjjj/VI) Q^ujijjV! 

.ja^sLiJLij 4jjI_LI! p I . ..i i jl>.!j J^^*- (j-o Jjsi t{j\ '< i nil i_aVT 

La J i (jSL! i4^jjjLA '"'Ijl i^aaJI tfjufc (j-a JSLI 4-u^jjjJI Cil n i ntl (jl 
(j-O-sV iLjLU Sj I L^jI i I jalaj LAj_<£^/ Loj^sj j»jL2j (jl jji 4l*3 (j£-a-i 

(^1 I Jl Mini iC^J-Ll SjJlIA 5j I ld> (J^2 i l^j" i"i a L>. jjJU LgJ (ji (^1 j k. Ml 

1— S^to-l (j c j k> 1 1 1 (jiajuj 1 1 j"'^.' ' " (jr^' SjLUi>JI CjljLjol ^1 (j-tjo Li! I 

, - 1 1 j I , >, 1 1 ^jLaj (jij 3-2jjj 4^^ic (_dl_L& Oul^ jSl'^ i4^JVI »l a i .ilj CjLiill 

,4AlliJ.I 

(_£o_t-u ip_lJ_5JI pJLuJI (j_a q j 2 ' tl (jj-i-C i J_lJ->JI pJL»JI p-a^/ (l)^- 1 
(ja_j_lJjJ^M (ja^>.jJ_LI ^ J *^ £t Je- U (jy^-II CjIj-*IuJJLI (j-a i la (j-ujl ( j : Jj-iIuJ_a 
J j ir-il_>J,l (ji^. (jr-^' \l . ViaVlj jLlII (^yi joSL^tlll La-& , aj I , a 1 1 l-ojjjijJ 
a, ) 5jj 1 4_£a-3 4_o_jJl CjLjI^o-o^ (jlj-U jl ^ * ' eg3> t l-iIl_LA (j^-l p-l .4_i£,IjjJI 
4_u Jjla CjIj Jl tiJLijt (jSij joJ . (J-«-«JI CjLil ^^p- L^-aJi^j (jl (jSLaj (_^^ Sjs JLr»JI 
Sjlaj*.jll »l m" i nL t_4jjljj jl i(4_ujjtil t_3j j i ntl jl tiujL>J,l JiLa) sLaijj/l jl 
. (i*l j U (j-3 <_p=j^l O-so LaJJ^ Olaj (^lll cjUJ^/I (j>n_i (jic: 

p x ^ (j_a j-j^I Ljj-a I JL^ w la i --j II l£Ljj-al J^aJLA (jl d i^i rts jJI j-jjj La_aj 
4_ujjjVI (jjiil (j£. (jj-tl i>JL& [ ajgiejj .kljljjs Sj^, (jjalflll (_gj_ut ^Ll (jJ-Ll 
(ja^LlI La_ll i4_ul£L*_o ^_a_>o j^lj-a (ja£LHl J-a^1 4_)l JL) ^£ i l pj L^jI (^y^ 
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UUJI 



1 I j j a (j Mjttl (jJjJI (J^JJ ft^-jjJI <i- 'J I ^t>iii £ ^-y- 5 ^-sL*-*^" 
p c 2 1 p uLdJI <]***' Mil ' ga 1 1 ijr 3 SjLstHll (JL>-JJ O^rPj— t>"^ 

p j » a \ j p j I ^ « > cL«^L>J! 4JLiLaJI I j i c i(_psjVI 3-C.ljj ( _ ;r 3 (jlSLuJI (j- 0 

J^a. c_^<SL!! L$j IjjiJl i(cLuLjLU 4-La-iic, av-u^JI) 2jjj£_a 4i! LjLII 3 j I ceajj 

(^^j iCjLjL>.j^1!j jLi£.^/!j 4_ujjJ! j^l » nitlj puje-irJ I j cilill p-l^j p^j=jjLj 

^ I r i jIjlX.VI i_dJi ( _ 3 -3 L«j CjLilJll tfjut dij aa.) -j^Lc- ^-^J-J-J p j"jl iJaj. 
VI -i c I ! j-C JLii JLSj , (p jtl alafj p^jL>-j|jj ^KtII I JUj*-4j SjjL^jG jLrta-l 
4_a«)M— a iLal (j-^ p-Lfl p j" »l _' ' L°l • jL2Jj! J-#JJ cJljLo Cjlj_&jj*-aj '^-^ 
i4-jj mi j II ifljjiil 3^ aJ l23^ ^ ^^-^jlj ' p J* -1 "'T~ ^ C ^ :S *J>" CjL>.L»U 

.^LaJJI tiJIj ^ 3_lILjlII oLjj"u,iU (jji J^l ,jSj pla 

(jJiK i ,n i ,i'tj-aJI i_utljJI L^ilJI (jjLjUl i.it Mill 4jj^SUI i ,itl J-J-<ia. (j^ 3 

.(j^l^M^c^ 1 - 0 ^ 1541 ^ ( l579 " l524 ) l^li-S 

j ^< ■ ^jt jljl i Ijj— us ' ^ ^ . ..I Jju L^J^ 1 LaJLi^. c-tjfcl^JI I JJt 

ip^j Li LjJ I ^Jj-so (jj jJI LjLil a\ ^3 1 J-o^J ^^P* w ' ^ 1 4 5 La a. 
JL«jJ(3j i4jjLjjj/VI 4jlLILi dll j c-ill^j i > j •<" * (jjJI SjLiiaj>JI La 
4jtULl 1 o ^ ."X ( jJj-jj-Sj j-jj-Zj (jjA^J Cj^ija- i nil i>J_A Luj^>> Lal_o^l»_a 

i—JLiJI (^yi LiJUtl^.1 LuSJj . Jju Lia^ p J~ ' I jJj^- 1 U5t!- 1 ^'- 0 'Lj-iLtjj'^l 
^JLlI VLj-ljIj^j ^LjLS^j tjJ- 0 ^ 3-J-Li I (^3 4j^LlII 3-uLjUI jLiVI (^lc: 

.JLcj^l (j^s jliiVI »l olr L&jLajl 
V ij^xbUI ^ «Ui«JI Jaj.V Li^ iJ-aVl (jLs JL>. ^Iz. j 

4-jJI <i Mill LCjj_oI ( _ ;r 3 5j I u^x 1 1 Loj^jj ^Jl2j (jl l_Lo <_J Laj Lajti^. LiJLs. (j^. 
5^1 i^t 3_j^_jj <Lj_Lj^I jj-* ^ **' ' ' ^ < ^ * lO -1 -" ^P'J- 0 lS' l-i- 1 ^ (J-^J 



I IT 






I 



CjJLs. La jlj-c. u \ r LjLU 3jLUa_>J I ' -i J a (jlr !jL>. liili JlcL_uj 

4_L«jLj dla (jSLai LoJljX. 4_uj/ I 70 (J^lS 4jj_ajjjJ!j 2jj uaXI 5jl i a — II 
. LljjJlj 800 (J-t-^l cLuLlLa 4_jj2j1cjj-j_A 500 jj-a * O"^ -1 ^ ^-^J"^ L^^lj 

jjjij i ( _ > ^sLr»J! ! jjV ^Ljjjtl £-iSa^ja Oul^ (jj^JO .si Jl£.VIj lLLLUIj jojj-SjJI 
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UUJI 



j-jSLallJI JjjIjJo tiUj^ j^SLx-i i(i>j-jjLSj jj-* 3 p - nail C'K mi Lgjps ^cj 

I 20 ,j-a (jr^ 2 uijaUI jL*j>.VI (j-a Sajj-ill 4-uLjLU 4jLjSLII <-3j-*J 
di VI alia. I j^!j_aj JbL«-a «LjJLi I jjal jll oJUt w ta i u^ll l£Ljj_al L«j3^a 

(j£L4_l £Jlj&j i Jl>. (J*C mi 1 M-lojIcjij-l^JLj £tjjl ^jJI C^jH^J a JL>.1j ^-l* Or^- 
dJJ!i m^-^ i4_dllijt_a CjljLiol (j»o ^-JJ^a (jr#^ 4 1^3* 3jJL*_« (j^3 (jl 

i^jVI dLtjlI jIjVI »l <i Ir (j-a j_uSJ! (jlij a ■ Laa. jl <_Sjj>.j_a jLUI 

(a4jL>-j|jj ^ K-rlt Lgjl (jVI (jjjj <j£Jj ''l-^JV mj-* fj-* ^ <J-"JJJ-" O' 

C < i n j Ij (jLaj-JI tiU!i m^-^ ^W-**' (j-uLj^ duL^ jj ' eaJI (jl (j_o (jhH3-*-^ tji 
jjis . CjLlojIcjij-l^JI 4j^><j La Jal i i" i u| LoLifc L\jJl>. LoJl2j Jju t4^JV 

(JiL4-i jj-ojJI tfJ-A (jl ( _ ;r i«-4-> i4_LajJi^JI MyjLu (jL^ jjjsjJI (jjs j_uSLI! (jl I JJt 

L ^ 3 j_ ua jJ| tjLjJLi <LliLjLU j!lXc>U jl ^LjUI (o^s ^} (jl 

<L^I i a a j_jLLi mJjjj/ LujJ (J-ujJ . LjLXI jLCa^/ 4-Liilje-] Lojijj 4jjjSHI 
^Ij-Iaj d jl ir-iVl 5-1 1 i ii U i3JL>. i L^-La ^"i" i ii t (jl I ijlr i ^ tiXs 

4J^j>JLI cjLjj-ajjtil (Jj?ej_o ^ I jl>. . (j*jj>. I JjjL(L>.j cjLusjj! ^_>Jlj (J->*J! 

(jLa j<u (j-oj • liJJ i (_Lt3 £ Lj-ij^ (jr^ lJ"^ ^° * ij»Ltai]| Cjj_>>j| 

I JLA (_7^>" m t til l—o I C (^j—Lj-a CjVLiIo^^LI j L^ilx-A ^-Aj LtJL-aj Lo 

. cLLaLiL 4_<ijL3 (j^J (jl (j-a J-*^' idtB^JI 
(_yjJI jljLcVI (_gl (j-j^ ui » tl AUaJ II <— a I i ii -»JI (^ (j^uLjUl ^ji>-"i i »l 

(<uS ^LtiJJ! t jut ^ Jijl>n . djij uuJI aLtalll ^ Li^ 10 (j-ujJj) 20 l^mL-ul 
^LkUl ^ (jJj^I (j^jJI (tuljLiJI) JjLUI ^ (jl .(jjjJ^JI mj^Sj JjLUI 
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1, 20, iSiall ^LkH! <yj La! 1, 10, 100, 1000, 10000 ^ (J>i*]1 

.400, 8000, 160000 
Slujjl!! ^LsjV! (^Jl <LuLLU ^l\>^ Js;; ,„^;tl JuL^^ SJ^^JI 2Ll*j$ 
(jla I jla (^r^J ' * *,' lij^'j SJj-lja (J^ <j-u J.^a.j I j^'ai jjlc <_uSLla 
.1,1,2,14,3 tj\r j j<j < .i 2_uj_«JI ^Lsj^/Li LouSLa Lu^ iSic Ijjlc 

(JjL-u^/I (j-a 4jjuj_a Lu-uIj <Jlul£ JLlS 4-Lfl-tica>-i^JI 4-uLLU (jSLJ 

jIjlcV! ^Lj^tj LLiLa I , 102, 14,3 jjl«J! j-4 La <_Sj-»i (jl Lojl 

: iJT ij La^ (4_ul£LU OJ^ I *L*_U^o_a) Lu_utj 









160000 = 


160000 1 




80000 = 


8000 Oly 10 




800 = 


400 My 


• • 


280 = 


20 s r 14 


• • • • 


3 = 


1 ol r 3 


• • • 



jl Jjl_LU JljIj^uj ijjic^/l jjtj Jiii.iVl ,jjs S-uLLU jIjlcV! IjJij 

I ,1 ,2,14,3 J JLkJLs . Cj I j-u±jJ Ll q u j t j tCjI—Ljj uuJLl i_u!j_tl CjLjj" i u a 
jljLC^/l J-J-«^>- £_j-aj*-a jjt i(j_a_l^/l J>j_a-«JI (^LLtl j_LajjJLl i_! jj£-U 

.241 ,083 ^jL-uj <bl ^j-^Vl jj-ajJI 

(jL£ Lajj i(j_ajJ! (Jj^>- ft <j~ tLUI (j-U-lLLU (jl Laj if J o~ »_l 

jl ifiULlLj-a (jJLak (j^J (jl d uiAj jJlSJLj 4 1 ' ea )l (j£La_U (j_a (jSLJ itiUj^ j-a^/l 
3l_j_>J1 (J^^* «La_L*_) La (J^>> (jl j-A djnUI ^•j-i-u-i La (JjlJ 

4-iitJjLiJl j-r i .i"tt1 *-;-)L^. iljUl *y Lga3*i 4jJ _*_ujl J ,jl i li (SlILLj 

ijLu ojjjj^sj^ ijj^sjJI I ^Ji LUI ^LCs.j 4_l^SLI! (jl (j-!ij 
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UUJI 



0 J_A . j—uj1\j j-j_>J1 (j"*- 1 (jl ui-»VI^ «L>.lj-a ' ildj «j ij-j_a_a p-*-u1j 3j-j_a_a 
l>-$-!l J-Jjtj 0>J JJjlI! J-2jJ . <UVI j_a (J^lj^I! j JjcJ I ^ '"'I a-uaJI 
cLj (j-se-jj (_gjJ! j ^ i"i 11 j^i-VI ( _ ;r jCj_jj i^j-jJI j-aj La-AJLa-l .(jj^i-T 
cdJi J-^-jfj JSL1 3_j-5>3 4j^sL>. iZjIj-uLIII aJJt, cj£j_a ^ fj . JJijlII 

(J-j-2ILuiXI 1 al a 1 ulj i<->LU S^ljJL 2 ' jOt 2_«jI.5 3j*.L>. 

all *" i_lK^tILa ijr A i^jjjjJLtl j J uA\ rtj *j Sj 1 j '"-^ 4j^1jJ1 _j1 Jl£,V1 

jJUj La (ji^. (_5JJjl!I 4la^. 3_gJVI tfjuk (j^a J£ 144IVI ilioJ i_ila ^ 

cL^jVl i_ola J 2j '_' iJLaa-Vl £OaJ Lajj£.j 'fjr!-^ d ' "J d ^ aJe " L?^ 

1 jlj^cVl ,j_a Sjujla. 3_jJLlla LtajlLa (iJl.JI 5 UV. IjljLc: jj^T jlSLa ^l 
.3_^ila j_lC. 3 jl of (^yfl 44JVI 4l«-XJ ^LaVI ^1 <j-aj-!l liJj^tij JSLJaJI I JL^JJ 
(j 11 n i"i 11 aI laJI CjL£j_>JI i>iaj ( _ ;r 3 I 1 aj| ^jjjiill \jJt LjJLcLjij 

. Jjlj 4iiaj 4-alHie_o <L#] I 4-^>. jUj I 1 jjjl 1 u a jl^jLXjj La^jl 1 j a-SJIj 

jjlJJj-a (^JjJ! joJLkJ! iJi^S (JjJJI j»!>Ui ( _ ;r 3 I 1 glLa-^J (jLaji VljLa L«jtj 
. I 1 j a J " 4]^jjlI Sjjj_»1/ 3_cJ_Li 4^J| tiJLLa I 1 j 1 a. I j"j ij»^Lti]l ( _ ;r 3 
(j .j^Ult cLi 1 - . \ A<" i^LjuJ (jaA Cr'l 5-jjl a "ill j»ljj>-VI (jLa I jjj 

i_4jJL«3 jl jJI 4jj 1^1" 11 (JK i"il lJj>.| Qa-«JI I J-A 03^*i D' O^-^J ' £ ^!-y"^' 

0 i." 1 1 njlj .CjjJ.1 Lajj ji ,jjjj>.VI 
d j se uall 1 1 jj-a (— SJL^JI (j-^-i jcJj .^)a£LJI jl^ a"i < 3l_j_>Jl jlj-ZL*_oV L^jjjj 
U 1 C J-l 1 Ljl 5e liaJI (j-a lLu>JI jj* 4j1L«JI i u U tfJLA ( _ ;r 3 Cjjll J 

(j 1 Lta-j i<Lp>l LaJ jLlLal jjt i_3JL^JI \jJt Jj j 1 u Cjjll (jLfl m*s < II 

. LjLaj^s p j ■ aj 1 1 I j^Ji^ (jJk LjLajIs I jjaSLJ jLlo~VI < Jjl** J-^J JlaliJI 
i4-jjl a 1 11 II ^lj^>-VI CjL£j^»_i '"'ljl .'^--tl jj^I ( _ ;r 3 (jjsjJI jjj^ (j-uLSj 
l_jljj_i CjL£j_>J1 j>J_A j^pajVI j j IaJj j o-dl l^g q n a uJI cLt-£sL>.J 

(jj . ij". » j II j CjjJLLjj 3_jJ_iVI 3|_l>JI SjJJlJ 4jejIsIj S^^ic IjL^Jj . I 1 taj * a 
n_i^L«i!l (jic JJJ^>JI (<sJL«JI (j-a «La! J^j^JI t-.ISVil jLSLaVl (j^s 5Lc j^jj, I ,>jL* 
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t»l o i nil ijr 5 l^j^tlLa n o gill 4_ll ^LiLlI 4-jJj)J 1 11 a f^-mAjf Ij Lq t^j n 0 i"ill 
jj1_uLjm (_JjJ (jjSLII 3l_JaJ Oul£j ijOjtjLaJj 4jj uu II LI se-Lcall ojl jx. 

j Stlj ^ 11 0 i"i II 4_L3lj-a <i uiJJ i I j U rt O-J <4_£jl_*iu-« 

L^jl I j ic I^JLja (jjJI 3j_ajJI I j~ " J a " cj^^J (Jj-* - ' l.'^I j£ 
■> I la * t 4_<-ul_a *L>-L>. uJLLa i4_ujSLII 4_lUj<JI 4_l3Ij_«-i a LlSH J . L«_o »l ml I J 
olj-C^I oj-Aj i5_alljj.l .>ljx.}L! 3 rih-^-a Ijj-aj i—J talu Ijufcj i^JJLC 
^jjjL-o^/ 4_Ll*_« 3^9 ^JiL^-ij i JJL»_a c_t-ujj ^3 JUtJI p 1^ ' II jii^l 

(SJiLi.) S_ijj_a ^} }1_«_<J j ^ ■ ^ II (^JJ 4j>.L>JI OjjJ JLSj 4 1 J_)l tfj^j (jic- 



20 Ji 1 j< Sjuii jiof-Si 
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(_£? 'J-jIj-II tPI Cr- 1 ^'-''' jIjjC:^! aLtaj Jjjj Jjl jjjLj jjju 

^JJ j A , ^ tl Jj^aj (jl (_J_l3j i4_uj/ 400 ^a-u 4_uj/JJlJ^J! jl JlC^/I p j la u (_J_l3 

^1 (j-Sij V (_gjJI tj-ax^aJI i— al (jl^) .(_j-j.iL>. J*C jl (_Lab^ d^v^j 

. (JaJia CjIj-o Jli^ij £}\2j~a 
q\S ijj>.VI I j '*-->« J (j^s jJLa 'iJLaj La£ i jl JLcVI ij^J-i Oub^j 

\j , ^ ^ ^LtaJLiI (^yJI j-uHjjj aLaxLsfcjg cLo_ilaj Cjl j a I la III ^£ «U-aL>. 4^a^Lc ^Jb 
Jjl>. JL3 (jjLu/Vl jjfc 20 JJjlII (jj^ (jl . (^LtaJl! (JjjWVl j-i^LutJI (jx. 

Jl_jJ1 £__ll_i-a^ ^•j-qjre-ft^ (^j-Usj^I 4_L-a t (j-* (^J-^ * ^- Ltf3 ^' 1^ 

J£ £jL^s^l JJX. j-fl>J ijj-l Li^sLi. IjJLC 3 mxa. jJjtJI (jl^J .(>-aJLflJlj 
. * ( __ r <Iu (J^ ^' i aj (__; jjl <L#]VI i t_sl_Lfl> <Lala. Jl2Jj . (_b»-j J i J-J 

fiL^jj d 2 tla 13 (j-* (_A_ul_)m J_tiC »1 0 i nllj pJLtJI (J^SLjjj i ( jjjjLaJLl p *j SUll 
4_ajj>. CjIj i 1 .1 II jJ-C (jlr J JU (_£ jJI 1 52 j JlkJI jjfc jjs. I (jjjJLfljs jjlc 

LaJ—Lcj . L_ljJLJ (jj-aJI La JU>. d 1 i^m (dllj f i nil {j*a SjJL^a cLc^jj^a) 

3^JVI (jLa i3_JLLll 3_o3^>JI ^1 a '< ,„ 52 2-o>^ eJaj cn^=j 

dJLLflij i(_3^>- (_>J^ SLo~j (_psjVI 3Ll>J (-LlAJI j\j n~ 1 nVI Liia (jjj£Loj 
JJLC (jL^c) .Jjill <t#JT JJLC JiUf 4jV (jjJLla JJLC jj» j i400 jjt JJjC 
<JI Lg-La J£J 1( «u>^ 1600 >LxJ »l q-ui JI ^ L.UI Ul j^JI 

' 0 IajC (_Lol£L) ^Jljj-i LoJLiiC (j n <i 1I1II cU^/ IjL^j fiL^JVI &JJt> ^ < a "^"j ij-tio-a 

. Va-a (j^-uVI jj-* ^i}-* p *J aHll tjl^J tcLLa^jJl SjjjJL) ^jj>.^I gjj ict_t-aL>. 

1 LjLLI l jLvuj'^ j^LjII Jijjc o! •o" JL ^' (( f>^' c-jI 1 n-w)) Jul j_JI ^ 
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JSLIj . 4K Dj<r (j^, IjJI I jufc j_uG Ooo (JAlaJ I u a ljj . 4_l3 jjj (_g jJI ^ajJI 
i_o.Lr^a 4^JVI ^j^*.' ^La (jjljjilj • J^^'j JLsLs- La-AJLs-i (jl j j la a 4JI 
(j I (J-fl-IaJI ■ la 3. q hi -v. (j-oj . i_dJj <_S^L>. jjs-VI a « xl I j 5jj mi j 1 1 _a^e-i -ij 
£-UsL>. <u! tiJjJU (j! JjJji! VIj ij^pJI Jjjj 4JI 4jLcj O-so jJjj 

j-j-C (jl_aj^/l i^J& £b-aLiejj idJ£ 0J-aX- i>«LUsj! *LlLc (jlj s^^yj^JI Jo->JI 
*C hi i 3j-jJa^>. f*l— ^JLo 4_u_u (j-° <L>tP*^ 4_*_u_a->*JI ^Ls^IjS i 4_Lj_t-a_>J ! 

tj-a-iiJIj n a ni\\ ^jUaL-u Coo OuL^j 4_j_a-i_u^JJ C\)_}1 ^->Jl_i 4Ja_uj-a _}Lx£,^1j 
. j_jjLlJ! JLiJLao ( _ ;r 3 Ijla 4j4-ujJlj cLujjJI C\oIjj>JLi IjjLLa jojj^jJ! (jL^j 
^^-J! JJLc '.(j-ojJ! (j-a 4L^Ja -1 1 1 ill i ir ^3 *— O^Wj lIt!-^ <^lLlA (j"J 

lj-o*tj l iS3 '' ' p *j doll i _ ;r 3 0_}JlCj t^4_jjl dJJ!i j-aj '(j-u^uil! p «j dill ijr 3 
j-jjLi!l al lajj £JJ^I CiLajU U OJ^) •f x 3r!^' £ *-i^ lS 1 -*-" j J uJI 4JI 

jj-a (j-jj ui*Jl i jlcjJI ^ cUI » (jj-tA-i 1 990 ( jjjjLo 20 ( j_oj_4->J1 ^liLa :tiLujLj>J! 

.« 1990 ^Lc lL>U jLa 
jl>.I Aj-j-tl ! (jK (jl (jjljUi.! j^U Mitl ^<u>2j JjVl jjluJI JJjtj 
Ij^oj 20 Ijl>.I j i«lIVI («_<-ul (j-iLU! jjjJI jj-^jj ' 1 3j I (j^j -si JlcVI 

JLs.!_jj i_ilL«lII (^Ic I taxij a j-uic SjMHI ^LjVI (jjo ^jj J£ jl£ Uj i^Lj>LI 
JJUlJLi (20 X 13) Lo^j 260 JLjJljo (j^LaJ.! ,j_a jjL^ JlIs LjV t jj-aj ijjs 

.^jLUI Jjju>JI ^ La^ (qjSLIjjj!) 4^/Jl21! 
LS^j SJjjJ! (jjjjii p j la Zi I 3lj? Ijla ««l<jijl2JII d 1 1 nil » 

joljJI jj 1S1J I jLo (^Jl jVI (jla. i-^jjlj ^oJj .5_i^SLII L^jicl La£ 4^JVI oLuLjJ 

c\ijLa_j * ( _ ? -<ii l^vj i * j5E i> j - a 4^^Lc j^-jj V il i260 

.4_La-ij^iII CjIjjjlU ^jjuulall jJu-aJU i»La-uJI 
La^ r< *j 5!lJI ' a ' a * 4_jl i d La-aJI (j-* I^J-^ *j (J- 41 ^ jj-uJ^^JLl *s *j agJI (j^J 
d Ac i^V^s La ii^^a-ujJI ia *j altll ^4^3 (^j-ililJI < tLLa-llI Lai ijJLoj (jl ^j^-a-i 
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J) U**t \ '< d i j 1 1 I d i i nil » ^o-j-ul » j^JlII cLJl£1 d jlr j I Ui j iL&» ^o-j-ul 4_L$£L11 

SjjjJIj : 4 j i ii a i"ill CjljjjJ! ^1 JLujjjjj 4^.!jjJlj J[j i a a 1 1 J ^uj^jJ! IjLA 
jJi^jj SjU>.!j SjjJ (j ii n i"itl (J^>- (_psjV! JJJ^J fO^-" <j-°j-" (jr* ^ J "i 1 '"ill 

«L*. Lla (jjsj ,UVa Lojj 360 LjUI LgjjLc (^jjx ^ iLojj 365 ,2422 j jVI 

^ 1 J J 1 I d i I llll (jyJJjJ^I J<U-uVl 
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Cr^^J ^ LJL -^' * m ^ I ^ * LaLjr i n tl ' ^ o $ 1 1 1 d 1 1 H 1 1 ijr 3 j j ^ i"ir 1 

^ t lj <j <% 1 8 3 i i ..II j$<~u^\ jjlc (jl (j-lkj I j-Aj . it-*'* Lajj 20 i^LjUI 

jj^a « lj_jj-l » Ij j JULJ 4_j_2_Llil 4 i mi -»JI j»Lj^/I ijlul£j i Lajj 20 Lg-La 
jl) j»_a-J tJr -S_LJ I j_>j .j t-i -»Jlj (j ii x i T Lj Laj_lC j^i-ajj ^Ll 4 i im-v 

^j^JLjjJLII p *j a-tl\ . (^ooJI jj_a i_aVT 5j jj-* lf^j-2422 Jj-^' i"i > 

d 1 1 ii 1 1 ^Ll n i ii j La sj^^lU sLlsLiIsI ^Ll SJlC JJi^ta i J aa a >_ijJl^uLi 3Jl mil 
1 1 Jl>. ' a* a ^ia-aj 1^1 i" i J i al i eaj V jl oJLA i al i eaj (jl id i iu j*C II 
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1— jIa^^aj j^Jjjj^^fli 
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Jri»Uf Mil 

i4_i£.tjjj! SjjjJIj 4xjJiiI.I i±jj!j->JI jJtJjIj J^tp- iljljljja LjUI 2 t^S jitjl 
Lajl i(jjil_iJI 4_aLc ^ i j aj (jl (j^-a-i ^lii-i jLalicV ^L>J! dJLut (j^J (<sJ 
1 ^LuLL-uj pj f-G^l ' p *j Soil JLlojGJ 1j j ' aj ijr Laju I JLAj ' tail (j ti^LaJI 

sJj.) Laa._i 260 _II i ii Ij-aJLa-" i cU jtsJ La£ 40JL>.J La a-i 365 Jl <— -i 1 i 

L-i-LaJtJI (jr^C 3jJL>J,! jcjjljj]! (jLa IjLfli £-aj . (_^L=»JI j^j i"ill (^Ij (_^Lr»JI 
lil! j (jLSj ' I ' 3jLuJI j^j jjjj idJJII Oj_a Jla i5JjjJ! ilolj^-J 5Ujl^jGj| 

(j-C (jl-Uslj Sjj ta i uVI Djuk ( _ ;r 3 sL^J^M (j-S-J joJ . 4_<_iLjIJJ (jji-iJ! Sjjla i ul 
3j— a I Jj 4^jj mi ill CjLoISLII (jli- ^J^/l J-JJ^I p-#jVjL»-a 

jl 3j_a (^Ja Qa-aJLa-" i uJ I J-i^J i J^>- (j-a (jj! ^-^J >J^I cjjO 0 ^-i 

Jl^3 4 i ii al_j»JI j&^jJjLx-a ^jjs La la . Jjj_2JIj (j-UaJLi ^Li-a (j-Ujjca ^ a b sc c 
. ^Ltlj 3j jjl (j-t^eJo (j_a ^LLptC I ^1 a ***i < nl 
. 4_ljLj joJLkJI laJaao (jl 4^J^U (jSLajj iSjjjcjJI j^ls (^-3 JljjLa LuSDj 
VI J-al) j-^UIl pjjS'tU 201 I j»Lc j j a i n_Q 24 ^ p-Jaj<jM jlj-aJI jTr'^KiJ 

.(!j^.^j-a^l I Jlo> ^jLill J^JJ 

a.noLjJI 4jjL=« jtJjLi 7,0,0,0,0 J*\ Mill (^ic i_J^Lj ^jjIj ^ 

. (j>LJ.I ,_Li3 3 1 33 LLajjJjj ^ I jufc jjj) ti^J-I 

Cr^SJ * ^' l^'^l (jl ^-A p *j all | ^_a (J_al_jLl]| jL_Laju ^y-illiJ I <_ < 1 1 nil 

^l_jj_3 1 a 1 1 * ) 1 in *>JI t_a_Ll^t_i) . ^LjJLs qju JLaJ,1 ^ ^tjjl ^oj j-J-i-i 

4 Ljj^!ia w n Lal^ jjr 1 ^ mi^II a! III (^y^ ^L3j^/I j j uijj .(m^^jjJ-II < )1 i n-»JI 

. JJLkJI C^J-" Jt^J-^ 3_aill 0JLfl> JJLaluj . (jjj null ^ a b *- 1 1 ^1 
^^-11 (^yCJ-i 4 Jl>.Ij ^^oj ^_JoJl_i (^j-A p )J all I 4_u_oLt_o^l 3jL>.^oJI ^jl 
(j^LIj ■ (((Jl—Ljjl » jl i njtl J^e-i Ulij_>>j Ijl 4_uLiJI 4jjjJ»I ( _ ;r CJijj 4<((j£» LjU.1 

(jlj^l JlIIj . 18 Jj «(j£» 20 4^0211 p ^y^y^i n_ i . n^ej V JLbjVI 

t Jjlj-LI Lat 4 L aa_l 360 (j_a (ja£^lj (^ylljlj cLa^_tll d i i nil ^1^*^ j-ujuJI I J_fl> 

I j_4i (j 1 r j 4(_gjL«JI (jj^ Mutl aUalll ^ \s& oLljj ui^lb jbj^ mJjjs-VI 
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: ( _ ;r Lj Li£ (. 1 1 ii -to (j-oj-II ol-^ 
(fiLoLJI Su^I tfjuk) JLbji I = L& 20 
400 (^uJj Lojj 360) jjj I = VLbjf 18 
(^ 7 ,200) I = Ujj 20 

144,000) q>&L I = Ujj£20 
(^ 2,880,000)03^1 = La^L20 
^1 obaiVKJI (^Jl oLSjO^^JI (>° oLb> r; n lb f Lk_LJI j-jbjj 

(jSLaj JjoAaJI JulU er^j-" JJ^' oi^ I j-Jj iCiUjlILlVl (jJ! oLyilj mi m<I1 

. tiilj (>o Ljj^ j! cLL-u 367 , 000 , 000 ^Jl jlUj 0? 

al JLa-"i i ,iL) 1492 ^Lc 13 (^-3 JUJ-jJI (<sJL«JI (jjj-ilj^ J-^J 

I JL& i )1 i n~w 0^-*' ' gLp i _ ;r ILlJ1 (JjJL>JI Ljj-ij . ((^yjjJLlI p «j Sill ' - ) I se Ua < aa rt 

'.LLLI i " 1 I se Ua < a i * ^Jja- i u \ <—jij£^ ^jjLJI 



bill jjjB 




^jj**^' jij 1 ^' | 


7,00,00,00,00 


(jblil) jliU 


J43133 


4,14,12,06,04 




jSLvJI jxj 1492 


HjUj^L 11 - 11,14,12,6,4 




^4625 


our 4 ^bj 16j Ujj 12 j LylT 




b.jj 1,689,244,25 = 






, 12 Ujj 268 






11,14,12,6,4 



La ^ a **' 7~ a U ^^31 j iXLjjJI jL>o^M 1j-iluj-a ffl *j Sj 1 1 LjL>.| Ijl 

i(_yLxmjJI jj , ^.»tl Lijijjlj LjULI ou i La jl>. ^1 LoLj Ljjl j3 -J-><-> LuLa ij-^mi 
i^uj^ll! L»£ . 4-I^£UI (_ T JLc lj^>- 0 ( -*-*^ : ?<J' I (jjJ-* (jr^ *— ' L_i 1 1 .1 -»JI duL^ 

0 *-') • 'Lp^Lalo.Vlj Sjj^I » Mill ioljjxJJ sLflj^jJ! ^ljjIjjJ! £-Ua-<J iLvuLjiI 

1 JJt ijr 3 ijr ^e_u_aX1 ^ i ii i^ll p *j ^" 1 1 ^JaJLl Ij ^_*Iuj-U «£_*_uLJI (jjJLJI)) Jl_jj <J-fiv£. 

iiiJ! juT CjVI -!>aJ>-J j» J-C <- i j i ii . ((j-b-J-il-jLU d Slj laj J nr J 1 

jjLcij iCjIjI n i ii II 3jij^>J,l (j-b-nJLi SjlaI t'iiU (jjiLvul (_j^Lc o^-Sjj-ill 

i4jJjjJI OjjJa i uVI j-jjL«j £-a 4-ul i Wl jl JlC^I ,3^1 jj ^1 3j>.L->JI (j^-Sj^ill 
V JUlj La_i£ dj-Je i^>t Oj- 1 ^-^^ (jr^ CjLjj_*_u3 ^Ijj>*L) La^ijL_u^ 0^i>^^ ci^J 
■"■j 2 i La fiLajLs ^ 5 u cLdj^Jo 3^>^ ^jL-ojLill aJJt 0^ ^-" J • L^-La j^^Lla 
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44S^\ -^^\ 9 

(joJjj/j *I-J^ (jlir^i) JL«ix-a (jr^' LoJuc 

*L«t>.LiU J^LjJ! ■ La 2^ <j-"J-! 'SjjLia^. SjJajjj/ ^1 

* )^_L>.j w La ■ "j 11 I j < uTj d j ^jj al jj-a Sjj 

^ mi ft ^ i ii o •>-**( a ! (j^JjV! ^ <i\ i iitl (jl 

i l gyj.TcjLfla.j (j " it_jjjLll (jLa i jjjl>JI (jjjJI 5JL<j/j .a ; U jJaj _>IjlJ«_> o-iL£» 

.(pSLill . ^j< "t l JuUI ^ ZjJl^JL. oI-^hj-^-II uL^>l^ji 

^-<-uaj-a t<Uj^Jill_j 

SjL^J! Jiij M^A-W ^ f ^ ^ ^ 

,^jla_iu, c^J C^Sj ->}LJ! (>a ^ 3 ...cjIjLJ Sjl-c ^1 

3 qjj ^tl ^tl Q-a i< j~alU j la ,pl.-,tUj jLiJUI JiajJi ... I a <j i m 

3-3j-«-U »Lo~l 4j ^ ^ i uri tl I igjJl ra^aj-it . . .i_ij_i_ll ^1 (jj mi II (^j 

t ol o , ,i a-> Lia-jl Ij-aLa ^! Jl-o . d-JUa^l M^W^'M-ii^ 

p 1 C J J-J_>J Ij L-LS-Oj O JUJL>. ^JJ^al I J I in n I J J_na_u .. t 1 

.oLi£UI I J? ,.,,,.,,. JjB 
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p\l ]\ jj > --. c (j-t_j_a^_*_u^M (j_a_J1j p I « M ^ i ifrjjl j ' ^*tl 
ijjjiA LiJIj £-jlj-JI <j-UjJi]l O"^ e ^^ ja J>^ ^dAJ^'j^- 0 ^' ^9 J * ' " ^-^-3 ■ ^ryjUJ^' 
(^^ «LAlitILa L_J->*-J dul^ L-JJIJj' tl)^ <p-i-al ^ojlJI ^j^* * (j£. J lajill ^* *j 
joSL>J! (Jib C^j>o 4_u-u I 200 (Jlo-jj (jjJ-II Wjjj' tj'r 1 JJ ' ' (jl <j^-«-iJ isLlLlS 
4 i iij i£. tl (JL>-j 3 jLlcjj . i_*J 1 jj| Sjl Leaa-JI (j£. JLkjJ! 3 JLl*j Oul^ i^^LajjJI 
. S^o-ujJI 4^jjlaJlI jL2Io.Ij ' _i i a «" I j Lg j&JO 4_ul Jj iUjjj^l ( _ ;r 3 Qa-ujj^M £_l3 
i(( aja i "jj" (JlLa i(j-Ua_AaJLl «(j-\_j_(j^aJI » (J** J o btll ^* > d t-»t , ,.j icLi_u_j_iSLI1 j^ij jl 
' d o j 1 U (jjjLiL>J1 £_a '**' a L$j| Cj J_) 3j_)JL>. <13j-*_a ^1 LjaiLfl ^yj-t-I 

. L^jI j ii^e_JI £jj I i^iji < " ' ' 3 j Jj 

(jJLs. Lijj-ij i ii tl (jj-ill (j-a l«JLi i4_uj/ 700 JLa ij^- 4jLa IjtSL&j 

c^^3ji^jLuj-»J1 » o^/lj (j_<il1j ^-rHj-*-^ SjL^jlII 'j ui£ jj-u^sL^J! jjJLtl 

( _ ;r 3 4 jtj i nXI (0-a^/l (_£jJ L^j^LiiLa (jr^ ' ^" ^ a (J""^ i 4-Jj Liiaj>J I C)l a i ntl aJJL 
lj_]L£ i_ijjlJ! ^1 £-aj . <4_uLaj|jJlj 4_uLjjjJ! I ^ul * a Liiajlj (Jj iLijjjI 

La-al i .I " a jL£ p I i .I II ( _ ;r i j«_^j1_^>. 1 1 nl jLa it_ij^>JI ^j^s Ij^>- *Ijljji! 

. Ij-Ua^Laj 

^^LkJIj njjjAII ^1 l^aLUsI ji^j 

l_a d a i ,i Tl ^jlj 1 J_A i^jLajij-JI ' i < a «J jj-aj ^jL^aoJI t^i it" jj-* iSj 

. I jbt Llajj (^Jl 4;Lai«JI 4jj/ljjJI ^ 5JjLa LtjljT oSLijl 
J_i^slj_aj SjsLc Cj I fK a 4jljj/I jJI ja^jSlx-a (j-a (jl£-a ujjjlII ^Ljai 

^J_>JL) j^paj^/lj CjI^ a lull J3_L>.» ^jTj-^JI 4_)Li JUlu^**( i n > ti^i-*- ill j£\j^aj 
jji^ Jj~r i i"i ( _ ;r 3 t_)jj(JI Q^j nUtl J-£>-J (3 (J^c-JI) ((Qa^j_<Iij Lite (^Lhj 
ljj_fl_l J-^J .^jj/jl (3^1 iy^l a JrO^> Cr^3 l ~^U CjdjLaj 4^jj(J,l (j-a 

(j-a (JLa_ct 4 a ^-j-HJj t4-ul j i^L^JIj 4_j_aJL»JI p ^ tl ^ ^ \ j ," n ',\ 4 a V ^_alj-j 
^j^t 1 1^ aTi t nl I ^ | .-.Utj d j J d , ^llj d j , „jl Allj d j il^j , „ll 

4jj^tlllj 4jj/jLaJ.I jL>-«-a ijo^LlS Sj I i >i (^ <j^L>.Ll ^ys 

jl^ (_g jJI Joj_iU (Jjjjtlll Ji^ ^*iJ • ^ J " <LSji>JI (j£. tititxll 

I a t II <_alj mi" t .iVLij 5-jJj a ui-lb dilj (j£. IjjJs^. p j iS[ I ijlj^jJI ^ jJ 

.(3_uLa^.j-JI) 

j ' ^»tl LdJj (j j-r j i ii a (J^>- 4jj_ijj(JI 5j la ill ijJLA ( _ ;r 3 t_!jj(JI ijJjLiij j<sJ 
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t4_t-aL>. ^^Li_u^/1 ijr JI 4_ujJl11 LujJiiJ (j^-Li (j^ j-rj i nU i_£u3^_o (J1jL«) 

(jLa (j^ j .' j ' ' JWJ^ J-Laj • (3-oLc ^jjlI! (jliJIj 4-ujjlJ! 5jl 1 1 

^_mAjl 1 !jl_u (jt c_t^t_i «bt » J J-*-^ (j^- I J .'"^ j j ui "itl J-iJ (_£jL*lU1 

joJj . L^i£ Ij Jjj-j ^ 4jtIL (j-a (jSLol (jl p^bi>.l \-*& ip <}''<* 

a j « iJI jj . tl . I" ti^txllj pJutlLi ^jjJ! ^LjUaV! j-^=-y 

jJSjjjjJ'lj 4£^*\ i iii II Sj-aLii! cLUiiS G>J *L>.jljJI Lijljjl I JjL-u (jl^ (_£ jjl 

(750-680)^001^1 

LlIjj . 4-ujjJI cjLlUsLjjJ! ( _ ;r a jj! (j-a lS 1 ^-" (j3l j i'i-iLjjJI I jla 

i j>l jJL> 4_*£L>J! coj (_y£ j-=*>JI J-*^ u-H^j-^^ jLxjVI 

(j^_al_t1 cuLji_>J1 a\ uu it p- ii - tl Ll Ij «Luji_*JI Cj^t-tU J-^J 

.(3JLIj 3JLJ dll <_jLiSLi aijJ.1 j^jJI ojjL* 

J JJ *° "' (jr-'l ^-i>-*5^" ^-ll— sLUs! ( _ ;r ^sjj!j_r»JI (JL-Q-C.I O-aJLS 

i^ilLo t<— it i ii -»JI ( _ 3 _3 4_iLjji 4_«j>.j_j eaje t JL3j .4-lIIjlJI CjLlusLjjJI 

.^jl*J1 ^£ 4_u_u_uj Cjljjl p_Al LiLIj jl i"ir Li * ' all d ♦ i n**it1 cLujjlII 

^1 (Algebra j^ljJ!) p-mVt ljuk (jiac l (jl j_t»J! ^ 4jL^ jLii j^j 
SjJj^I «GLjI Jj ^ys Jjij! j»LaVl (^Jl J-^JJ iOLlUsLjjJ! (j^s £><i!t I jut 

i_aj_it (jli? . (_gj j i*C i n^l (jj_aJ! joJLc , ^ ..U ilSjj a j-o c^Slla il (jylll 

t3 j ^* ^ 4_lLjx. (JjI i n a (Jjv (j_a (j^jnUII (jnSl^j 1 jjt 4_iLl^ (j_a (jj-*jj1 ^_>J1 

(^y-U!) 4_j_o^Lij/^! gL«-jj Mill Li3j i ■■ a (^r^ iij^' Jijj^ ^— il i n~>- ^l_ua 

«I_LjIj 4jji.lj <Gl_Lij tfjVjIj 4i>.j^J 4^^LoLj i i alll ( _ ;r 3 (^^j^jjJi! 
. (cjj^XI (j_a ^_)1j-iJ1 «L>.jJ) i. 1 1 n^w cLLjjt_a (. , i ,m (3^J Cj1^>.^1j 5^>.V1 CjLuj 
^ o **' j rt tl)^ dUj) i4_j^_ujJ1 jj)J uJI i>J_A jjL>o (^jjljjJ! (jl Jljj 



161 



^qJLjlII ijr 5 * )Li£ jjj] » )1 i n-»J1 ijr 5 4_JL_uj dul^ 

'"■j aj SJLj/jJI <j£Jj i5JLj/jJ! oj^J ^jjJI Jj^sVl jJis .3_j^ mMI j>!jix.V| 
3_<_LuV 1 ii 'i on uij^I 1 857 j»Lc . I j~ 1 "^j" J!vLi- (j-o SLpJ! jLlS ^Ir 
SJLj/jJ! a jjt I juj . ^jUj^al^ 4jl^L>- 4jjSLa w ' a j tiJljJI oj-^' c *-* : ^j-^ <j-° 
( _ ;r ^sjj!j_>J! ^ JT 1\ 3jsjl21I ajla j j i"i"j . (i ( _ ;r o jj I jjJ ! JLjs IjiSLaj» ".JjiULi 
2 «iK ill L$j| Li£ ioLll^LjjJI Sl-uIjjJ !jjJ^>- !*jl> ? 
(j_a £j-iJI LdJjd SjIjuJI o-ajir"i ..I ^pJ! algorism (S-usjjIjjJI) 3jujl>- 
^■J i a 1 1 dili (jjsjjljjjl jJLc i n-sJI plr » _i jjV! i-Sjjlj 3-3jj<-U 

1 ^ jU OjXJ ( _ ;r lJlj) J)!jLcVI (jj-uLj^jJI sU-jtaj-a! i_gj-JI 

i n-sJl 'u <i*tt .(logistica LSLp . nj>^I cr^'j) 2-j-ujLjJ.Ij (arithmetica 

j\ alogrism «^J_jj3jL!|>> ^jjlJ! 3j a" H ' * <3 <* J^L>- 3 j se j i ..U Lijijji 
(j-o (j^j_Lli^ <j-kj 'cr^jj' J-^J' ^u-uV j^>-I l-ojj^o ji augrism 
Uiaj cjLI i n-»JI « Ijj>.Li j-ol i Ij-jjsI j I LSLLa q\£ ^jjj^ill (jl ^<Jl«J! I jut 4-ALj 

2 <i K I j ^aJJI ! j_a aI U, II (juclj-2JI i." i i .i j t j jj^jljil!!) jjrtj' j-SU 

(_)-><J SjiJlxji 4Ja3. L^jl : ! jLjJLso j-i^l (_j-">-o j-UsL>J! Oj3jJ! 4-usjjl jjJ! 

q\£ (j^jjl j-ixJI t_)bi^ ( _ ;r 3 j a i a llj d » i ."ill sLujjJI j»LSjVI ^\ JLie_uj/! (jl 
JUJL>J! u-ll i n-»JI £-a LjjjI ( _ ;r 3 (j_l>^ Sj^Lj Cjj i nl cLj^-^Jjj JLj I A^jJtX Lxi u 

j-_j_jJLlJ1 ^xlajLiLja Lolj . J)1jLC^/1 ^j_<jj>. ^Jjluill jta-S^ J3-*J ui£ ^1 JL^-**( < ol 

Jl <t"n .ilj jljudl ^1 jij-" i ..I IjjiLlc! (jjj-II (jg j ' .iL>J.lj jLy-UI 3 j ilr I l^jlSLa 
JSLi (^Ic oLiL>. ojlc? jlsj .S_uLajjJI j S-uLjjjJI SjjlshjVI 

.J)IJl£.VLi (J-«jlLI 3_uJiJ(Ji.I ij2jj I 2 »Ua jsjt^tj 3j_l«j^3 (j^slj^l 
Jj i uj il j*l j J)Ijlc^/Li 3j_JuLjjs J^sjlIIj oljudl JiLa i nil CjIjjVI 

ML* til 4 
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^ I 11 U (j-a «L_uJlJl$JI ljJJ-^>* ^JJ)jJ>.t (j^OJjLjoj Q^-ul J t^LjjJ jjjjJljI^I 

3jlj->J,l ^1 . ^-^tl ^ "a j j< A"tl ^j-a ^1 al*t1 l^jSLoj 4^1_LlI1 ^JjI i ii aj ijr uaj^1 

■»" i uVI i3_ilaj<JI j_lC. 3_jJlxjVI i_Sj|_)_>JLi 3jojSLI.I jl JL£.VI (jSLajj («J 

J-j-s La joJL«JI ( _ ;r ^ SjjLj I »l i ii I j « j »a. ijjut oul^j) jjj>JIj joiillj 

jj-* 3 J_*_j_IL<_ulj ' d I j uiJI Cilil i n-»JI £_a jinn ^j^LlJI £ya i(tiluJij>JI 
Jj^*_a i." i i njl ^Jt (^yl!! CjLiI i n-»JI iSjLflJti! £^LaL>J,l <— -> 1 i ii~». CjLiI i n-»Jl 

}li*3 i^jjLjiJaJI jljlcVI ^liaj ^yfl SJLallU SjJLtllj SjJiJtlL! cIjU^LtJI (^Jl 
Cjljs^LnJI • LuiSLlI jjJjL" CjLcLvoJ! i_sVT OJ^Lajj (jj<j^C.liLi3 i_Sj_i^> 

10=4 + 3 +2 + I jj^ 3JLJL». a^I J^j ij^JjVl Sj iSuJI jIjlcVI t^ru 

i^^uL-uVlj j»LjVI (jja cQLa j^lC I JJLC (jj *" 1 "I l_£ j-!l J-" 1 -*-^ SjLa « Cj Li£. LljJ I )) 

.J_<-uVI JjlQil 1(J-I i I iltlj Jj 

<l#JVI j«JLc jj* uj^uto c^Llj al VI) 4_ul_aLiJI j-jjLj t— ij-«J! 

JLSj 1 .si JLc VI £-a dJLiLvaJI ja^3^LaL«3 (j_a 3_ia-L«JI (( kl 1 i±Jl ^IjjTj (j-llal j uJlj 
J j « II 4-i-al 1 nil j<s-aVI ^LaS/ liilj ja^iLJu i« JU.JI lj-ajlir~i 1 nl 

(^jVI jo_^aLj| lj-ajliti<-ul (<s-^j! La£ i jljLcl^ jc^uJLkj! <_Sj|jj>. ijojJLill 
(jl 1 il miVj . ^Lajuill (^-lLLJIj (^jj-aaa-oJI (j-* £^ a I *" t^J-II ^ UJ i ntl a! ta III 

a 3» ^jj i ii **i 1 1j— aj (j^ **' ' " Vj_i Ja-fl-b J^-aj ^J— |*l J-^tj_*_ol ^^SLa-i 

. I c Uj , 1" ^ cjLI i ii ->JI 

2 aKtl Zero 3_Ujj^UI 3 aJSUI Cj>L>.) 2 ■ oL> j a i aJI j "j i_al mi'i^I jl 

i"i T1 ^jj-II ^ i n-»J1 ^J'C i"itl jj-* 3 < )1 i n-»JI (JJLl (((jJLi.)) ^1 « j a ' es B 

3 a i uLa. JJjti! (j^L^jiill j j b. 1 1 i_*jL>. 3jJJL«JI i_uljJ.I i Jj^>J,l 
VI i-SjJtJ (j! <>SLaj V /o^j J£LI 3_jJLJb>JI 3 ajrttl jjl . JJLuJI (^i^: l^jjuJJ 
. JJiJlJI ^J-II J^J- 3 **• ' '-"J, 1 (^-^' ^jjISHI «CLa_Laj <Luj/LvuVI 4ILa_ia J-aJ-J 
la Jj i—uljJt! (JlLaj . jLvojJI (jJI jj^-*^' Cy (*^J^' 4_ul£LLI a_a-LaJI iLsjJuj 

cj>L>. I i it (j-aj) ui « II i^j-^ (j! "^iLS-lLa cjIj i^nlLa jL>.VI (j^-a^l <j-° 
jo^jJI (jLa I jut ^Ir j i jjjlII g. i >i I 3^jS ^1 j j uij (3jj_ju>JI 3 j a i n"tl 
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i< s_jJl 7 jl CjLla 7 jl 7 jl cj!jl>.j 7 (jjSLj (jl (jSL«-i '^Qjo 7 i43l j 

JJ-C 4_«_<-3 l_Llj_Us Lo Ijlj i JJiJlI! ^yfl 4jl3jjs ( _ ;r l^. LoLx-l IjUfc i_i3jjjj 

7 ojtl (jJI jl i njll ,j-a jl cjLla 7 + uig 7 + cj! jl>.j 7 jjt 777 jjl«JI 

. 700 + 70 + 

(oly*) ^Js^^Oj-Jilc; (10-90) 

(ok.) i o > i t o ^ j 6 (100-900) 

(jdf) t (1000) 

(jjAli^JL-) 0987654321 
(vjili^JU,) 10 987654321 

f^^-iSi L#j| LaI rl l3j LoLx-i (_gj uuJI a UaJLl I (jjjlJL>JI I i n Lu 

5jj uhlII Ji£.VI ^1 jJsl ^Jl w a j la I i (j^eJJ . i>J-i£. i_k3jjJI (J^a-" i "J V <_SjJLa 

SjljlIj Uj , ..jtl j , ^.tl Lijj' (jl J-^j "^iJ^ c?^*" (J^ J*J ^° 

Sj^c_<j/ j«_^_iLj 3j_jj_>JI cjIjL^JL! (jj_<j/jL4J (^jjJI t_!jj>J! jr<-j-3l j i>iLjjJ1 
j K 'i^L 2 fllsl 111 JjjJI ^ *Ualll jtjjLj Li! (»J-2j) .(j^-sUe-aj 

j_o-V! J ? » 1 1 ( _ ;r 3 (j^j i ii tj-aJl £JL>-ji (_g jJ! aI lalll I JJt (jl . I 1 j " Lgjl ui a VIlLa 
jJiuj <i\*}\ (J_*5_jlII (^yb VI (jVI (_y^>* L«Lx-i (J^- 1 (^ J '"'^ (jjalftll (jj-ill (j-a 

j^ic (_^j U ~ L^jl j jIjlc^/I jL£j .i_3jiJLij (Jj t-iLujVLi (jjj_uSLII 4jJI 

. (jljJl^iJI 

^L&JI 

4_jJ .«LS_j1j-Lsj 4jLjjIbe_a ^Jl SjLtful ijr Laju IjL&j .<(4_iJ_L^J1 ^j-LaJLi ^j-LaJlj 
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(j^J J i -iljjj ,j A.^tl jjsj ^\ JLitl<j/Vj (_gj uuJI a Lla.ll] w Lj i a aj 

,_p_a (dJJLLJ! 5_ajJ»-"i i nU) 3j_uSJ! j_o Ltaj. JjsUlj ' ^ 

<■ ,, <; ,„ U J j.^-.t U , ;,,^t ^jjl^iJ! t;r u ia J , 187,703,051 ,492,863 

j-solj ■ i ii -»JI ^jfS 4 j i nLiu^M CjL I <i + It 2 j I ' jtt JjjIjJaJL (j-lkj IjLa 
Lai .(j^e-J 4_jj^>o (_gjJ! t_!jJjj/^Ll ^jJaJlj £-«->J! i C ( _ ;r ajjljJ»JI 

tfl iri i^-i j (_gj-JI «j-i-uLj» ^liaj Lu^2j aJJbj) 4SLulJ! 4-2jjJaj jjc-LlS i . lj Jail 
JU>-1 j-j_j_)L) ^jl jj-* cA-^- 1 (jr^- (J- 3 *-^ J L$^L>J! (Jj-ajill 4jr b 

(ji-jj (_g jJI ^Ll)! (JLJ.I ^jjs cL2jj_IaJ| i>jut i<> _j3 (j^Lxjj . (t_ij-«J! 3j£LaJ! 

. 567 ^ 932 <_ ij L^j - 

aL^jI JJLc ( _ ;r a) 4j!>1j ^ CjL\jj_U (jjs 4£Ljji Vjl (<u-uj! :<LdJi^iaJ1 

jo_<-ujl j«j ii^j-Ljj-iJ! 932 " 1 . >jj * a 1 1 " f^^j' .sj^j 567 1 . 'Jjj ' a ^ " 
9^5^ . J< uJI ^ L*£ 3< j A II (jji. J^i^l! Lajjuoj jLLSVl 

^. i aj tiijjaj 5 JJjlI! OtJO d*C j i"ill (j-o Jj^l jJaj^J! 45 t—iljjJ! t_<j£!j 

L-i^iuiVL t_i!jj>J! <_<j^!j 9 j^yfl 6 jjjiju t—ij-Us! .jJail! cjIj umll ^jaj 

J 6 J 5 (jj: }L£ dil j JLtj c-jj-Us! . 7 Jj>.| ,j-a *Glj j-aVl Jjls! . 6 Oxl 43l j 
^LjSjl J . jjjj Sj_a Jpjjj , , U , j ta i all ( _ ;r 3 t_<j£!j 3 ( _ ;r 3 7 

^ j . ..VI < ^3 ^ja 1 JLAj . ^J-o^jUl ! (_^-aJLJ jj-* 9 {jja j-j^ I J la^ ^ L^J I 



5 6 7 




567x932- 4 (11) (17) (14) 44 
528444 = 
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i_$j->^i .472 ^Ic 17,978 ^ilo p ■ all! . 43lj jjJULi a\^,„ <Lj_, 



,«j..,5t| ^ ^\iy\ 3 mhv dJLut U .(jJlill JjOjJ! ^ U£ 4SLui ^ic 
^ylcVI jU,„tl ^ (1 7 ,978) i ,i?U -^-"b «^.^'» LjLs 

C-^lSLjj ij fl ■ uVl ,j_a (j-iLiJI j la ■ nJl ^ ^ « i a '« (472) 4jic i uSU Lalj 

JjVl p\uM) 4 _i IjLuJ . JiimVl j ta ■ "tl ^ (2 -i ■ u2l\ £jli-) 2 -i i oUI 

' G*J • ■■ ^ 1 1 £yt JjV! pjSjJ!) I JJijlI! p i u-5-J V 4j| Jl»_l3 i(4_l^. aj-uiaXI (j-o 

p-3j-£ 3 jLlitj ! jj i— ijAIaXI (jja j_i£| *!jL>JI JLso 4 ^yjjjjtil! JJjlILi 4-<1c 
3 't-j-Lc aj m-SXI ■ -ij i aj liili Jljlj . cLa-mJLll j * ■ ^tl Jjlj Jjl 

= 7x3 J I 2 = 4 X 3) jlaa. CjMj I 7 , 978 m^XI ^ jjUI tajj 

LoLa t^yla ■ ujJI cj! jJajJI ojut ^ jLL^I j^LljL^LI.j.(6 = 2x3 j 21 

ljr Jt eJ-it Cj^LiiJ! ^j_laJ! oLJ t* 4j*-uj (jl . i_u!jJl! (_y3 j^Laj (j! ^LbeJ V 

Jjja ULlS Li^j .3-a-j'itl ^ tyilaJI 8 JljsiI3472 ^^lc o'jjt p . ■■ aj . 3878 

.(16 = 2x8 j 56 = 7x8 j 32 =4 v «) .-.IjU^ ,-,M~, ^ ^klli *>Sj -J: 1 * 

.42 ( _ ;r SLjJI (jl ^jJaJ! *L*_lUj J^>«jj 
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42 j^j 


38 = 472 - 17979 


^ dj Mill i^iljJajJI 
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ijr II cLlLajlJI J^?e_l ^ j J_a_*JI ^1jj>.I (jl (^^>- i Lj_L&!} J_o*jIi]Ll 

" d o i nail 4_j_ajj1^>.» 1_A^£,Jlj <Qjt_i 4_j£Lul£Lj_a 4_jLjj 
, i U. d U i , , U J^[ i ,i tl )> p ^ 1 ^ 1 t ULi_>- i CjjjlJI ^j^* Jl ' 5j ' 1 La_sjj 

J-ui £_li3 ^1 fl" <i ihl i m a sLtjiaJa j«^3 (^ (jx. p-y «Lc>VI I JL& (jl 

(jSLIj . 4-uljVl c-jUJVI ^ JUjtj Jo- ^Jl LpLc IjUol j»jjJI Jjlj (jjLaj f 

Ljs <(_il 4_t£. J-i3 mi aj-a Jji I J_& (_pi^oj LaJ_t£. 

J_au 4_uLlJ1 (^y^ ^Lj_a I 8 jjL^tlu fiLcj-*_uj j j IaJ 3j-jLLaj < a II jl JL>. JjljIoJ 
'"■ 2 ^-^ ) (jl La (j^-Jj * ^ ^ Lr^ ^ •!"*"**' ' " a fi LL*j*. 1 JLAj i jja L>JL L) Lb j^Jt_a 

O-se i <M (jl (^1 IjIj-SLjj 'j'j-' 0 *— i r * '^J- 3 Jj' <LJjlaj]l Jl .it* VI 
i. ■ 1 1 . i.^Jjl ^->JI ^l-^jjl i^y^*-* I~4_l^ LaLa_i 43 1 j j-aVI ^_t-£uj . 4_i_uj 
I j " 1 1 , ^. i £yz J|_t_jV lj_& (j-SLIj • LjJ 4_3jJl_a CjJlC. L#jl jjt (jVI I j'lj j i ■■ 
jo_^_iV iJJL«JI LlaSo- I jl i(j^e-i i^p- (j^' ^1 • ^j^-? 0 ! ijr^ L^Luutlj 



3 o K'q .^jj-JSLj^l 3JtiI1 ^ fracture j fraction ^ "i o K ^j^j 3ji^.j_a 3_ujjlI1 

: i _ r JjLi£^ cLuaLi- g-L^-ml (J_<j_>»J jj-i-u^ i _ ;J JI jJ^jus^JLI 4(^j-JujlI1 





_ 1 
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• _ 1 


_ i 
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. =. i 
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- y 



(j_a jj mSUI lLIIj C^jIl^ . 4 j i j" i nil jj mSHI ( _ ;r 3 jJilll ^1 I JJt LLt^JLjtJ 
i>J_A ^ J-ir " i ii i LiljLaj .CjL>.jJj (jjSLs.jj (jj- 1 '^ i."m <i i uj (jl^ijjl ^1 jl i .nil 
dJJj ' *3 j "j . Ljl^j_II jl SjjIjJI (jjilj^l jl (jjsjJI jjjjLjS ^jls O LseHa-LaaX I 
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jJjG (jjs jJljj [jS i4jjl o i nil j»!jj>.^/L3 .^jja_til 3j_&liiiJ! Cj1^j_>JLi 

(jljjj ^J-^- fL^-i^ i— iJLis-o oLjoLjj , A i laj * a CjI^j^sj J CjIjL^o cr^- 

(^3 }H"t3 .(j^-AJ-JI jl i intl (j^a 3j m" i nil i uSDI jIjlC^/I Ij_2j 

24 24 jfj iTiljL>.j is }Ij jjt 36j 3 jo^jJI 3 ,24,36,48 jjjlII 
60 

48 48 j 36 jjfc 36 

60 x 60 x 60 60 x 60 

I jutj -S-u^i 48 j 3JLl3.s 36 j 5^>-jJ 24 j 3 4j! j^Jc jjuJI Ij-ojj 

4_<-3 (jj^ LSjJ- 5 J 1 ^ Ij^c L-4-J-3 ^gj umll aLtall! ^ 3 ,4102 !_gjl i ,n 

^jfc SJUJI ojut ^ SJLls jJI 5u_l2JI j i5uL^j>LII ^1 Ijji^ 2 j-ls-V! pJsjJI 

(3 + ^2_)* 
v 9000 

. JL>.I ^Jl i * «j LcaJI d jA i C ^Ijj>.^/ 4JljjJs3 llLIj^ (jr°3j^ ^->»-ll 

(j-ojjl^iJI j^j.3 39/11^8 245/1 I I u j-Ua ^-ijlUU ^1 Mia p^j-i-J 



lilbyU 
2 3 5 ' 3 9 



(3 !!)<> (8 JJI) 

39 " 245 

■ .jIUl 1 
40 1080 27 

ojui, ^1 ij^oJI 358 33 294 93 

SiiMill 30 
8 J L_L 894 

2 4 5 

(i) 320 20 K^_8_ = 358 1 080 

40 40 40 40 40 



(ii) |LJLi = ?L 

W 27 27 27 27 



358 _93 
40 27 ' 



(ii) J* <i) ' 



„ 19 , 4 179 31 5549 894 
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40) Ldj-xuiXI ^LUI -iLrcj^ iZjLaLU! J-J-a^J- VJ-^ Cr^- SJLjiaJ! La ~ 
(jjJJijtJ! (2>c till j Jjlj • (ji-VI i <i U 27 j iy^ijj 1 U J^l 
4-Cj_«^*_a i_dJj J-*-? 0 ) (j^jaLill (jJj-^J (j-Jj-<-u£ (JSol/ (^i^. tj^rj-r LaJI 
<jJ^**( I'litl L$_alJLa 3JVju «Lc j-qj?e-a (jzL?"^"*" 0 ((j- 1 -^^-*-^ (j-* (J^ C?"^ J-9 ' 

lLsj-u-lJI JLjJjlj t^hjj ' u^ll * . "27" ^ 4(3 1 a <fr i^J"^-^ ^"'-^ ^ (J- 1 ^-^ cl)0 

OjS^ J080 = 27 x 40 j 33294 = 93 x 358 ^LSil Js, ^\2i\ 3 ,U ,„ j l l <yj 
JU 1080 ch. . j-""- 1 |0g0 . >~ 

3 ii I" -»J. I JLcVI 2 Sjj U j-^T J , ^"a ( ^ (j-ajjl _oi»J! w Lag I 

jl jSLaj La_s 3JL.JI 0 j_A ^ J-aJ<J! Ui^J • (jJ-u^JI J-o tr\\\ JlC^/I) 

t^bJI ^till ^ 8 4/3^3 2/1 c-ij-Us ^ Vila ^.ajjI^iJ! ijjf 





8 


3 


jliCjl 


3 


1 


jUUli 


4 


2 




32 


6 


^.I-?.,, Jl siU>l jliUJl jb_b«Jl 


35 


7 


^jj^- ^« J^2^-U ^ 1 ^ ^ 


35 
4 


14 

4 




490 
16 

30 _§_ 
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j j .((SQjLallj j^jJI (jjjljja ( _ ;r 3 

jl £ L^>- j-o ^j^ 5 ^ ^° J-ic LajLa w 2 u SJjLkjs (jjl^J (jl (Sjj-JSLiVI 

cL«i^ Lai . ■ U L^jljLii/J j-uJijj i_dJjj iSJ jLnil (j-a j^>- 1 i~-is\j>. qjs 4jJLu/ 
(_LaLta ijr^- s ^ Jt rhLH^ ' *LtjL*il .SaJLa. (jjs ^JLa. i .. "» ^1 j_uiij£ SAjLiLt! 

. ^jjt-u^ll ! JL=*J 1 

4-Lajjlai. (jLlJj^/l (jLljJajJI Lajt iSijLiUj jj->J! i(jCLjlaj(JI (juL& (jl 
(JLlLa Jj_jj-La (j-C. (j_SLa_ij . 4_LJt_ujIlJ 1 CjV_}L*JJ (_L>J L^ajJs (^-11 Or^J J Is - ^"^ 

1 g i <aj c J 3jL>.j I 5 L^ols 3_iL^t_i_u (j_a ' " i * La 9 LiLiI (_^aj-ill . cLSjjJ^JI ^jila 
(j_a ^ j 5 i j U d «-La aJI OuL^ !!il_9 . 4_*jj-a 3jL>.j 21 «Co*L^a LLajj-ilu (J^j?e_a 
SjLtcjjJI j<uj/j_i I Jjj jL*jjJI 0 JL& (_pa^c jjt Lai £J>° (J^ *' (jr^- 3jL*jjJI 
Lcj JiJaj i^jjlJI (j-A 2 t j j 1 1 4_la£L1! jj| 5 A I", ^ 1 1 jLtj^/l &Ac LLu-° 
j-ii^l (j_L<-a-i ^lta-LaJL I I JLA J " uj) Ij JL>- 4_i_a£LI! 0 JL& Cr^jj' J-**^ 
^-j-lS maJu d .'J i_£l ' i '-»ThLHJJ 'Lr^J*^ i ^J^' jJ jJ^JI (j! • (ljy.J-»>J 
4-uL\J! SLvjjJ! (jJI 2Lc^3j_a (jJLjJI) SJo^jjJJ 3_u»SLII oj-ib ^oia" -4jJ ma 

. (( L*_)j-a » 

d i n a -»JI 3_jjLj_»_U (^^jjlj-iJI JaLa-ll JUs. I (j^a SJjLtA J-><J (j! I ijlr 
((_PsjjlI!) Y ij^aVI i La j t i LLk-uoj . ((j^>.V £_Us^a (^^ L$jJJ '"' ' 1 ii) 

.jjj-aJLI (Y Y (^1) YY j 

•■ (J£ iSJb SJjL«Ji,l (iZiLaiSL!! (j-uJj) j>a>ll j»!jiejJj/Ll 

Y 2 + 21 = 10Y 

(^j-jJI tlaLaj^/l Jljs. I (j_a 4_ljl-<_ij_j 4_J.jL«-a (jV! LujJ» (_j-ajjl j-iJ! Jjjjj 

jIjlcIj (Y ^ Y) CiUj^a 'j-jl>!l Ja-aJJ! 4jJ • Liu" LLujij L^J I ;U w~, ,„l 

••(jijLa (jujjj! (jaSLj 3JjL«II OJLA JjJ (10Y) jJJLjJ 4jjl i, i a (21) 

5t_j!jj>JI 2 (_yk: (10) jjjLsJ! jji^. p^aia 

25 j^><JI I j ... A i 5 <_jj_Lia! 

4^!^! 25-21 =4^jiaJ!2LW j^.! 

2 t_jlj^>JI ^jLlLI (^jLjUpJI jj^JI ji. 

3 t_i!j^>JI (5.2) jjjlsJI jjlc i ^ < a i (jjs 2 ^j-Ial 

.9 jjjJ.!j ijjUaiLal! (jjjjLsJ! JLs.1 jjt 3 
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ylO^L^. 21 UJlj Y,Y 10 




W 



W 



7 y>S\ 2 ^ylc p i u-al i9+5= 14 jjai^.)) 

7 cj!ju>.j 3 i>j! j_2_o (_pa^c 3jL*j^iiI ijjSLj q\ (jSLx-i 4jLa I jut (j-^J 

. 4j*_uj £Jj-U (jlj t-Jj I U 1, 1 

(j^toJ (jl llLIji^ (<s^»j j-^j i(Y = 3 j Y = 7 SJL>J! (^.s) (ji-^j- 0 (j-jjJL>- 
«LoLj! (jSLj aJ <Li! tillj . I alia a L*->JJJ (<sJ <L&Jj iSjJLu/ V^U- oV^UII 



' Jj^T^^olj ^ Sjill 3J.jL-a 3JjL«ILi J i a <b) SL-ujLJ! j 
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« Ltjj-o» 4_uL\J! 3jil! ^1 ^jjsjX\ j jl>J! I jjt (j o i ii j j->«JI (jL^ . 4_uL\JI 

. Cj Lk-jjJ. ! JJLC Vji p i .1^1 '-^j-A CjVjLjlU iJJt, (Ja. cQijjJa OjL^j 

(jl£j . I (_£jLt_uJ X (JjsljLA (J-*^>« Jl^JJU 4(J^JL] (jl (jSLa_l i ^-*T*- a jj^ J^" a 

o^^! 3JUJ! 

.CjJl>.j (j! 4_JLjJI (Jj I — 1 1 a i a 1 1 JjtLjo 4ji (_gl i<j-<_L>.jj3 (j^L=»J! I jj'** 
l_£j-<-u i." i i njl 4jJLjJI (jl (jjjLJI tijjjj (j! (_Ll3 3ji£. (jj(_)-3 ^-!j-a 

S-Lj^jjJ,! (jjl>J J' *i a dL>ijVI ( _ ;r j-«_a-i 3 j a-J-ll -itj-C^L! Cj^LiLiLa 
4- j l a - l jjJLI 1 jjJU>J1 £_a (J-oLjLLl! (jjs (^j-ajjI^-^J! (j£LaHj dJJj^ . 4_u_ul_>Jt! 
jl J^Vl ojlgj lUIj aJj . (2_jliitiJ| jIjlC^I l^ja i n'lLa ojutj) 4jJLuJ! jl JLC>U 

(^l^. SjjLlLU CjIjLuJI (j^sl^isj I *"<" CjLuiSJLs . SjjLlLU CjIjLuJI 

JlcV! (jj: 2 lil'-^J,! i_al i ir^Vl a jjt <_dj jG . (3j_iLi,t diljLll! ^ n'w 

j-jJ_Lcj .^JJLuJI ^Lta-J! jjj> (_£>>•' slj^-^ 1 '"'t-iMjl LoJo^ VI jljLcl Lgjf 
J LaAll) CjLjjj i n'stl (jl . <— _> I i ii -»JI joi^. (^ 43jJUI (j-uljjil! Jti>i La. iJliji. 
. « (^ji-ijtj » jj>.|j " w B O-?- 1 ^-^J-* -il-^l (j-* tJL5^-^ 0 (j-*j-iLj-oJ1 

(_yi Cj_iLS_3 4_l1SLII Sjij LaJI iJJLA ( _ ;r 3 4 j i 'ij'ij-ll Cr° -3 J 'j"^' i h a Lai 

CjLlUsLjjJ! (jjs (JJL>J! IjUfc ( _ ;r ajj!j_>J! ^alaj i Lij^ j La^j .CjVjLm 4jjJaj 

X = 8X '.(JllLa .jjJ_>J 4jfjL_u_a CjLtJj-a - I 
X^ = 4 '-(JliLa . JJjlI i ii a diLu>ja -2 



8X = 4 : JLla . (iUkiJI cuV^IjI!) JJjJ SjjL^a jjji^. -3 
+ 4X = 12 ".(JL^a . JJLuJ i ii a JJJ^>-J CjLtJj_a -4 

X 2 + 4 = 5X : Jlila . jjjljj 4jjI ma Jx.lj oLuj-a -5 



5X + 6 = X" : JllLa . j-Jj-i i ii a jIjlcIj jjj^>- -6 

C. injlj 3 j U ^ 3JLILUI SJjUIl) (j^aiJ! d-Ut^uj^JI oVjUIl (jji JSLI 

. (J^tU cLt-a L>J 1 I flj ^jj la (4_jjt_ujJj 
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Cr^ W^ 5 ") Jjjl '■"j't I 048 j»Lc ^LpJI j-o-C ~ " a 1 1 jj| (jJJlJI ^jLlc. jJj 
Lajlicj . Vj%Xa joi^. oJLLs 43l_o. (J^. w ' a j . I I 32 ^Lc ijJLLa CjLaj (oLhi! 
i_Sj_usj (_£jJlj (jL^Ax^alj JlxSj h 1 11 Ijlj^sIj J-aX. LaLc 26 J-a-«JI (j-o j-Ij 

*La_Laj <jr^j^ ' iii^'iia ( _ ;r 3 j 1 r-i I Ltj .^t-w iijJl Lux I ( _ ;r 3 (^jjs-I (jJLoj 

rl ^lc: IjjUa IjuLj i^^Lxu}? V 4 ^' jlla-L all ,_£jJ lU^LJI (jSLls <_<-LaJLa 
Cj 1 j 1 'r> LjjJ Ij lillajl ^3 (J_ajtJ1 LauLxa i«Lxuij JaJLuua i«QjjJ_a ^3 4jLx>. d * 

d I Ml 1 J-AJ>J1 ^£ * )Lxi L_£LjJLj jj-* J-l^) 0 I 11 jj^S {^uQJj .J1 Mlllj 

4ijjJa ( _ ;r 3 i_x»jj (jxjijlal 5JL"J i-dJi Jju i_aJlj • (_ 3 -ajjl j->«JI 

Ixjuj . J-ai d^&xll Ijufc ,jSLI 1 JLc}Lt (^jj-I Jj j-=?-j ^HShL)-^' JJ'^?^' -^^^l 

r< «j fLjJI JuJl?o ijr 5 1 0^ ^jJI » ij-*-JI (j-ngUtl j ^ jj-* lj^*lj ^l"^*-^ 

^jxs-lj 1 (jLg a 1 a? jj-SLLUI J_i^sjj! VjjxiLA (jl^ Lajlic dll j j_<I/Li 

}La I S j 5 a 4_L«^: jl£ .3-JLiLJ! jL^jVIj ^Lxajl Lajir" . no <L£Ia Jjlj^- 

. 3_ux 5000 J£ Sjji VI Uai. <iic t A m 
Lg-i-Lc J ' a aj (jl^ Jj . Ijj^A!! (jjjjiJLi ^LaHa>l (jLLaL nil mj jJ (j^j («J 

^j-j>.VI ^jj * d II JL^-aj L^jLj a4_uj->JI ^jj 'Atlj ^-uil j i nil 1 n U ijr 3 (J-ajtJI 

*L^> '£±H^ J^jIj^ .>U1*JI o-* ,Jj>a ^Ij tf^jjj (jJI j»^kJlj 

J 1 S"i 1 liXb j j Till ^Ir L^jjJi^ 1 'I nn 4_iSLI idiUI dJllui <_gla ^Ir 

.(j ji^n sju^ji ^lVi 

LoJlI^. SLpJ i^jL^JI c-iJJj-ll c-Jjli.iVl ^ JLp-jJI ^1 la aj^l 

j_3j .-. Aajlj SiajVl 3MUI,„tt i.-irilf Ij 1 1092 ^Lc jLlaiuJI ^jJ 

^J|j 1 <] i^i || j^JJ j^,Jj CjL^>.j 4jLi^ej J-«-C Ltjjl i"i"i 1 n a .4_uljj 

4£La ^1 2 , 'a JL>J! {J y\ tiJIi ilj .tfljjj/ (jjj J iitll J I n <"i 1 ..I 

4_jLj3j (jy^>* d 1 1 c (jj-^ CJ^J i4_o_jJajj J_i£,L5 L^-jpc t^> p 1 1 11 a t j-°j-° ^1 ^J- 1 -* 
ijjs-T sitjjSi i^Li ljj-«-a (jSLj j«J jJI (jSLLU Ja>LJI Sjjj (jl^ . I I 32 

ui II ( _ ;r ^ i_tll^j i(jja_<j/jl 4_^3 i_iJL>. ij -r '< a ( _ ;r ^) d a 1 ulall ( _ ;r 3 i_<Ii£ 
j^l«j>. Cjjiia -Cilj i^-iLjjJIj liliillj ' . tlaJlj ^cjjllllj 4x3^1x^^1 



1 73 



4_i? u I r 1859 ^Lc j_La 4_j3_JSLj'^Li 2 alal III JjJ-J! ^ iLsji. jtf (j^J 

ojL«ji/i ( jJ!jj>.j_iLL3 jjlj^l) ^>-jj Lajii^. dilij ijjs. I i ij juj (_J_La j^.Lii 

IjiJ-tJ 'Co.Ij CjLsjI C^jj£ I i «CjLl£.LijJI>> t_gj < t~n]\ 4laX. Lai 

» i~i <L*-LaS 4_i£.LijJIj . Cj LlUs LjjJ ! ( _ ;r 3 4IbtJ (j^-J 4jLi£.I (jx. 

lO ijLai I <j-Cla jJilL^ L^lo ^LjJIj Jj^l (jLo-J! ijjSLj "— 'W^' i * Jt dj' 

tiJL\!l Oi-uJ! Lai . I jj** (J! V ^Lis. (jl » ■ a3 ijl^-U I (jjiLii! ^j-jSLJIj 

(j_a (j-Lc J I i Vj-jJLa I < Jaj (jia^j-j ( _ ;r ^^L>-I (Jj'- a tr-^ - '.ft 

4_aj>.jJj ^*-0 ^^^^ < ^ sr »*' JJ^ri^ ^L?"^ ^—'tJ-^^ . (j-CoJuLU 

^j-Laj aj\ * Mil dcjLSLs ifiL-uLt-oj^/l ^>.Vl_i ' ajj Lc j-^. ^ t 
(j_a fLj-LflJI (_£^_*_u LLaLcl (j-u^ AjIj i LjjLjX. I J ^\ * J .■ ' " (Jl ^3*2m 

j«jLLi jjjiIj (jl LlJLc (jl (jjj ! jJj . LJ 4jt^.jV «ulj (-5 JLc oJajJ! 

) 'j i** SLo. (^ ( _ ;r bjJ! j»!jjJV! 3Lc!j_o (j-o (0-C.j-II (jlr 4j| r U^\l j 

. o! jjj, (jjj (_Li«J! t^all! 3jjij_u3 (^r^- lS>^-" 3jL£ ijXe. IjjLa (jL^ 

4j>. Laj j-«-<I/ cbl J I ijjjj LUI 

La (j-Lc «U (. i j i ."i ^oJ tfjLCal jjLa I jut £_oj . 4J ^1 

.j_u^ (_f jl (_gl iJijJI ,jj^>Jj 
j -»» i nt I I _US> I i a J *■ ^ 

jjjJI (3a>J (jjilSLII >Lalj 

cb; I -u . I_ui <Iji^>-j Mj 
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j»Lc 400 j_«-*Jt (j-o jJLi jJa (jL£ j-jjJI ( _ ;r jsjjljjJ! t_iLj^ (jl 

^jli^J 1j-jL_4-J Lj^SL) pj j-j_>J1j * )1 i n'sjl (jL^ ' d 1 o C J T~ LaJU£. 

( _ ;r a (_jjj>.l .IxjLtA jIjlcLj L^liLjjj! 5ijjLA 

tljljji^jjjja <j£. j! J^Vl ^L==jV tljVjUI! jiljiiel^! 4j| (ji^. jjjjJI 

l _ r Jt i_3j|j^>. w I c J <" i"i" 3jLj£. ^1 JjJU>. 3j_u£ j j i"i") 4lal^ JjJLs. 

. (<_Sj|j_>JI a<X$l Sjjs (j-a (jr^- J 1" i"i" (jl (jSLxJJ 'j-i^J 

3" 1 11 II ^jjj^/l J_iL2_o vZjV^LjlII ,j_a I La 1'' 25 <-3>Jlj 0-iL£ idJJj j_o 1 L^j 
aJJt (j-a LLajftJ j ifuC £ I-*JJ I (3^J ' ^ C^3 . ( 1 48 ^ se a 1 all jJajl) (j^ojjl ^itil 
3-^.jjJI <j_o) iLojjiSjlJI cliVjUll JjJ L^-ajii^L-ut Sjjjl*. (JjIjJ^j JoUjVI 

4_u_uJ_L& Mil (Jii-4-J fiLjJLJJjJ CjV_}L*_4-> £JL& (J_u_4-1 (j^-«l td-jb^j->*X\ 

^1 1 11 -vj jl Jtjlj-Il ^-ta-S llj * ( _ ;r iLSLU jJaJUIj (j^iaLJI jJaJUIj SjjI jJI JiLa 
, ,,tl ^^cLljJI jl . ..II (j^j ( _ ;r LiVI jl Jila <LjSI ■^-'*» 

•■ J'C i"itl (j_a 3_!.}L«_o ( _ ;r 3 X p_ia jL^jl I ijlr jjl ^ilLa (jlaj-iil 

X 3 + aX = b 





-\ + -\ = 1 
a b 


— b 




-al 0 




la 


-b 
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2 

y =2px 


0 






(_)-><J .3 jl 5 jl 2 (JiLa ,ji_jjLc. ,ji_L>.jji (jjjjLC. b j a '-^tP* 



3 2 2 

X + FX = P q 
P 2 = a, q=_b_ l ±^p. 
La-AJLs*! y,X Lg-j-Lc LuljLs-l Jajjjj (jyjJI SjjIjJI *s-ui_p f«J 

2 2 
X + Y = qx 

X 2 = py jJa2JI ^u-ujjj 

SJ^mi (j-o Vjj Y j X ^ j •»■ 1 1 (j-Gj.iT <j-d jL«-a LjjL>-jl JL3 dllju (jjSLl 

. 3j_<I/Li_o 4j^_l3- 4JLjjJaj jl (JKji^/l tfjjt jJaLaj fjJt S-i^^/lj) 

(jLij^Jj j>oJjL«J.! (jLa 3j_j!j_)Ij ^LSUI ^Uslt (jL^LJI j^LSLSJI j_LL23 
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Lfrajtir" i in (_pJI 3J.sL*ll jl • (_gj a. t-ijl i ..Li j)jJ>J, I c^UStl CjVjLla j£ 

X= 16 

• L^aJLi 4_J_}L*_U t JLtll 

K = 2 2 . 4 

j_L_2l! jl <j-i»J I .q J 4 j a J 4 jPJ2 I ! j La I jukj 

:(jOaJllJI t^ruJjIjtJi.! SpljJIj 
X 2 + Y 2 =16 :2>5|jJI 
X 2 = 2y :^lSJtl g-Uill 

(_gj j i— ij I ( iiLi jl £ LuLu (JjLu/^j Lai (j-CU^Um jj-GL* (_L-». (jSLxj 

( _ ;r iJ.jL«-a (ji^o X = 2 (j jl . (_L>. jj* X = 2 (jl ( j^-II-= ,, <-II (jj-^ tJ *-? 0 w 3 . clLsLcuj 

dJJ jl£ (jjJLxi X = 2 ,_La I J_& LLoLdalj . « ( _ ;r 3l£LU ^Jq SJIj SjjI jJI 

.a ,,, t <-,ti ajjui 

•3U_.,„,tl 5Uj_oJI cuUUjlII 

'.(^jt SjjIjJ! 5JjL«js (jl 

2 2 
X + Y" = qx 

— = Y 
Y (q - x) 



X 2 = py 



p 


X 


X 


Y 


x 2 


_ 


Y 2 


q-X 






x 2 


P 2 






Y 2 


"x 2 


P 2 


_ _x_ 


x 2 


q-X 
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3JjL«I! (X-q) ^ Lijjtjj Vjt X 2 ^ 4_taL«l! ^j-k ^j-^ 3 ^° I jjj 
jj* 4-i.i-LtSCrJl 5JjL«jiil Ja. J£ (j! ^yjjtj Ijl&j . L^ili x 3 +p 2 x=p 2 q 



X =2y 

2 2 
K -4X + 4 + V =4 



2 2 
OUy j (x - 2) 



(X-2) +y =4:^1 

J_cVl CjL_*_!^_o tfj-ll <jV 4 I 

2 " 2 

3J j j , uj (X-2) = 1 j y =1 JjL*-Ll 

2 ' 2 

y =4 j(X-2) =0 
2 2 
y =0 j (X-2) =4 jl 

y = 0 j X = 4: Lojj y = d2 j x = 2 UJ jil 

3^—" 4_»£L$JJ SjLp-^JI jJ^L>JI £jl jLjtj^ 
.X = y = 0 j X = y = 2 ^ ibUJU «ji 

X = y = 2 



x + y = 4x 




. ^1 a^UiJ! 3,,, »<-,!! oVjLai 



x 2 - 



^X = Y 2 jSljJI t kiJ! J X 2 = y\( ) : ftCr alSJL! ^kiJI 
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£J3 ljJL>- (J-O J^l 4-L.UJtS^rJ I 5J.il » flit jj^J (J I jlSLal LoL«J 4J J^G Jiilj 

iijj.ll d -> j ■> La-!l 4_ljvo_II Jj_L>JLi ■ La I n"^ a jL^ 4j1 j_lLsJLi j«Jjlj Lul 
jL£ 4j^/ L$j LaLujtl JLjj j«J 4jSLIj i4jJLj/ (J_jJL>- -Sj^J j^-9-11 j-° J - *^ 
LajLjJLso Jjjc^a jl) 5-jJI 1 n II jlj^c^/l £_a J-oLujj jf 4 Ac Jj-r" 1 n U jj: 
^y>^ ' . JjLuiil (_L-v ( _ ;r 3 sLLlLsj L3J jj£j jl jj-3 (p J ^ * * ' 

.jljLc^M ^1 ji»-"i 1 nl 4jisjjjJ,l c^USlt S.uLiaJI JK ui VI fu-uj J-(£. 

(jl JaJLa 4jI_3 J_2J . 4-jJI i u tl jjJL>JI Sjjj ^LjlS dJ_iSLa-ij . 4jJLJIj 
5-uaaS[lll SJ^UII (^Sjia Suing jSLal I jl <LjI Jaj-Mj jl dl! j£ cGLsj ilLijjJL] 

ja£i X = 0 jpa ^1 2LbL*il J^j ^jd! j-aVl .X J>^J.I Jlc 



(^d^lut'd) Utd^t ^Jbj«rt$ (tL^ljtf 

uj <QjJu>JI CjLlUsLjjJI (j n i nj-a 4jLi ^ a • * J jj^a-u Jjjtt_<_u! (JLi 

_>^i_a ij^ljJI jLSLa j^i.VI ^.^L-uVl <ditj Lai .J-iLsel!! ^ <*jjstj 



(_p_a SaJa ^1 Lc^3j_a i(a+b) ^L5_a 1 jjJjLX. £j_ajca (J_a3- . 4-uljL>JI 

5Jl 1 nUj iCjIjLlkJI jji Liiaj ' jJOJ-i ' a ■~~ < Z\ -^H^l jl 3 j 2 , I 

a+b (_gjl 1 11 j jlsJj SjJUl ^1 Lc^jaj-a (a+b) £_a^a->J.I jl £-a :3_l)Li)I ^Jt l_La 
. Liajl 3Uj,„j jjjo. tiJLla jj*C"i 1 n'q 1 jls-I jJI jj> jj^I (5j^ (jJI I jl 4jLa 
!_gjl inj (a + b) 3 jLa J-jl—a-a J < il jj . (a + b) 2 = a 2 + 2ab + b 2 }l_j_a_3 

4 3 2 3 4 1 3223 

a +4a b+6a b+4ab~+b LjjL^a dilj j^SLj SjjIjJI SjJilJj ia +3a'b+3ab +b 

. JL>JI J JX. jl Jljj Sjill Jjj-J LaJti^J . . . I jtSL&J 

j^Lljl ji_<i/ (jr ji/j_<i/ w Li-LaJI cj! j i*r-iLjjJI joJLc jLa LLiLj/ Lylj L«£j 

LaLa ^Ll>JI J-aX, Lai . j_lJ_>J Cjlj i f tjC A Cj^LaLtA (^jJI 4_uajjl 
Cj Lij » 1 r-i (Jj^>- 4Ibtj (^yjj 0JL>.J L^-iJI Jj-aj 'Lil jl L^iflj Jlij j' 

OcjL^j 1 (((Jl S[ 1 iiLid (.°"i l"i at Ljjjl (jj-^ ^ ^!- a j J I_J->J I tfJ-A Cj^j^. 1 n-»Jl 
. 4_i J JulJI Cj^\ 1 n 1 1 n**i alt 3j^u^ Lt^sl j ^ taj L^jV ♦ 1 nlj CjLtLLaj ^a 
.CjVLaIo.Vlj 2 a Leal I LalJ Sjjiia 3 1 _S T C^jL^ L^jl La^ 

1020 t 4j^J*_it 421 cj^>^' j-—-^ ^>J JU^tA^L! ^jl CjLUJ-a ^2 i-i^ll I jut J>JJ (I *) 
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il\ Cj^LaL«_a 


(a+b) Sjja 


1 

1 1 


1 


2 1 


2 


3 3 1 


3 


6 4 1 


^ 


10 10 5 1 


5 


20 15 6 1 


6 


35 35 21 7 1 


7 




fell 



^jlfctl j La ■ "II i . . j U , „ J^jj^Li^, J ■ ease * ;cLLa_u_uj 4_j_ajj1 ^>J1 ^jl 
£_UajJ ^_4_jJ1 ^jj-JJ jl i imTI (j-* (J- 1 ^^* £-S^e_] 4J_l3 (_£J-11 j 1^ ■ (j- 0 (I I ) 
I j-A (jlr j .^LLt! j La i "II 3jLs.lj fljlaa. «!jjJI (_,-!! J jJaJi! ! £_oju>JU 
:j_tb J^l , ,||| JjJl^JI ^ ^LU! j La ■ "II ^jLa 
jJI I 8 28 56 70 56 28 8 I 

Jl ^ r- VI 4_aj>.jIiJ ajb ' ga 1 1 ^^j?E_aLjj-j i La *^ Jl9j . ijr o^Li_u'^ 1 J)j dill 4_u_AJ_11 
4 Ji ) i-gJIj 4j_iLjj_Jlj 2 La-Llj 4_j_LjLjJ! CjLiDI (j-a isLujjlI! 4 j nUtl 
. J/UjjJlII c.LjJjlU L>.Lla i < ^> L3 iCj!jL-ia_>J1 Lilij a ^Jt La i 4_j_Lu-£lJ 1 J 

LgJLa j S j j iCjLj_UaLjjJ! 3jljjl>- Lcjj^ !^£.jbl t_ijj>JI ^La 

I . d xLjisegJI «L_o JLl^J! ^ u < ul ! ^ojt_Uaj (S^->l La^ . CjLiliLU * )1 i n~wj j-j_>J1 

i^l JLir" i nVl e.jj-u (j^- *(_ 3 ji/LlII ^LjiaJI (j-a Ji£.V! 4jjJajj 3_uL^aoJI Sjj/JLl^J! 
liJJ]} (J a" ui i^jL^o-jJ! CjLlUsLjj (j»a p Lac VI c.j^>J! 4_aj>.j3 (jjjj-La (_^c ^Ll^J 
q .. La 'I 'j L<j/Ij_j_>J (j ii Su fl"nj I t—iLj^j (jj JU-LaV. «(Jjj^sV!» i_)Li£ (__rLc 
I j j Ij J i"i i n") (_yJ.II 4 J ' jL^^' 4_u-u 4*1 n" i u i j-^uLj (J_l3 t_!jj>J! £-Uajj 

(jjs i-j-Ij-Sj La Jl ^Ja I LlLSj (jL^ JuiLa dj-r-j i nU Lijjl (^ La I . oLa-ujLc^alJI 



180 



pgJLoJIg ^AaJI 6jAgj :<_j jail 



j_lC (J-«X. (j-a jJsljJ! ( _ ;r 3 (jLi? 2-aL& CjljLsol (j-a 4-UjjlJ! Cj I j i o Ljj-L! L. nuij 

• iSj 1 a ^ 1>"J "J^.'J ^ lr " 1 IJr^ Cr^ O^^J (J-""*-^* 5 ^ ' 

4_ujjlILi 4_uii«JI 4JLax.l ^LpJI j ar i_iJi La£ iS^Lj^jJLi I o jtl I j j'a 

joJ I a l"ia 4jLs I JLA (jrLcj . (sLjjj/j Lil I d jl ir-i^M 4jjlLi 4jjSLs t'J-*-"' »l m ( uLl) 

Jii! . Lj^C t>J-±C-J J- 0 -^ Cr^ U^Lh^' L?' tilLlA OJ^i (^tJjUII (j-ai 
!jjj£L3j 1 j O^i j j ' £_a i( £^Laj £_a cLujjlJLi ^3ljL>ol ! 

L^Jua Ij 1 ♦ --j cU_ojLi^J1 Ijij^Ls (jjjJI (jjj^Lotl (j-a j j» l«3 JjJLc (jy^Lc lj^>> (jL^ 
^JjJlC j\_Laj3 (^jjl (J^j-a^JI LaLa_i 1 j^--^ ! La_il . Ll>.I**( ("I i u\ LxAjaJLa Lcj-S 
J j I al w I c (jLja-J! CjI j i*r-iLjjJ (j j itjJI j LajJI j i a " 3 1 j ...... . uLla 

Jj ^.LajLlII (jLjajJLi ojSu V SjjjjJ! cjLcUsLjjJJ SiJI 5jjLlI.I (jLa I jd 

(j£L] ^qJ j "-^ (j_ujsL>J! (^jJI ^_lL_oJ! (jj^JI (j_a SjCLa-L! (jjij-SJI (J^L>. LijijjLj 

^g^-uj (j U j , ,. 1 1 j_uQJ! c_!jjlLI (jL^ c^l>.) (jjJjj^/l »l m" i iiL cil! juT 

^3 Li^Ui IjjL^ CjLcUsLjjJ! (^ ljj_Laj (jjjJI O^rhOJ^'j .(jfUjiflLlil 
(j^uLjj i j 4 1 ^j-JU jJjLja_jJj (^jjliUI j* ma]_Lui LLJ1 t4_uj-»J1 ^JljlII JLAL*_a 
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^ i j 2 II sLajjJa !jjL>.jij until p LaJLlI 4^jjjs Ijj_<Iijj I^£.jCLiI 

CjIj i>iLjjJl (O-Ajji I jAlal (jjjJI lilSJjl I jjSLaj oljU&Vl (2>c jjjjlIU 3-uKAI 

g-l i a a. I (jSLa-tl (jja i(_g^ untl aLtal] I J}1 j 1 .1 <U| <-£Jlj-Sj (j-a I j-iSLa : LpLj 

^lu3 jfj] j^sLi. «L>. ! j * < X J J t<_ i ( ni-La (jr^ ^ J *" t ^ JU 

. dJJjJ La-LajJ ijj2i\ j jjjlaJI ^LsJU-oj 4-JI i .ill jljLcVl 
3_LSL«ji i.-. 1 11 j I 3_JJJL«JI pJalll (jj> 3 filial ^l_jjVl (j! I_jstju3jt :LULj 

. L^-u-i I~<u3 L^rJjL-a ^jSLcj Jj 11 La 2 '$ 

uutJI jt uuJI AUa-lJ I 1-La Jl^-**i t nl l!il L$jl!i ^jLlill (^ji^. J ' se * ^ 
j-lLsj L$_La Jl>.Ij L4-1I .^LLaj ^1 JL^-**i t ^gjl i a L-ilj-a Jl>.^j 
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. 1 J_>. 5_3j)j-»_o ^j^SLuJ <Lol_*J1 5^_LmJ 1 (Jj-uaLaj £)] 

J-io . 1582 ^Lc Lj_oL*-o j i^>tj 1 1561 ^Lc jJj 
Jj-jI 2uLLaj (jjt p l^j! i 1 584 ^Lc jU^JI 
jtl^jVI 3 \ ^La LajJ^) 1601 ^Lc L^jjj (j^SL_ul 

L-O-j-3 J i C . (4jLj_>J1 3 Jjj^I 3_c^Lt_o ^Lut 

p j " I . -- 1 > >* ^ M L - P iill L_u_UjJ LoLc LtC JuO JULJ 

fiL_a1j-_c 4-j-Lc ' sl "■ II a 3j_iI/jJL) 1621 

. Cj 1 j_u_u till !i Juu Cj Lo . (J-cjl! 1 <j_o £ ^jSj-ua J 

d * j J U (JlLa ^ j < X 1 j_o 4jr 5 i4_j_Lu^LJ1 cUtilL) 

j__j_<i^>. rO-xJa * J SjLcjj £j\ m-3e-j tlj JUjLselJl 

<( 5_jj_<_gJ 1 «LjI_lj>. )> £)Lj3 i (3jjLlLo JLoIl>.1 CjL>.j Ju 

;4_jJLjJ1 (J_Lt-£5 LilJ 1 ^Ir La £ 



(jJJ I a-x-L — - r, qjJI 

(j^Jj 3jM-" 3-Jt-LjJaJl <CtxAj 

V ^LjJI tiLUji 

JljJlJ^. t ^ljL>JI JlSL<il (yi 
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1 83 



Jj_jLi c^ulj-JI 4£1«U (^alSLla ^Ijj ^Llj QaSLu q\£ : Vji 

. Li^j! i jjj^j^M (j-o j » ir-i^fl oL>.l (j n'Cj < ill Jj-jI j" i m i nj V 

■ La (_>^J 'LSj-^-^- 1 ^' iJjVI >Lo-V. 4_La SJjLa^s (jr^J ' * \j " 1.' '- '• 

ijr II t. 1 1 n i" i_£j^>- 1 I *l^a c_tli£j 1^ * mi dJJj^ p La * ^Jj ij±u n*C mi Cj L j . Ll lc-1 £--uaj>. 

•fAh^J (tj j i nU lj (j^Lajj)^ i i i ijii i jja-a.>l)j ((jlJ lJLH") 

LjJj illLaU 4_jJLlL>.V1 CjL_ujLj_U {jja l_}Jlc ^^yiajtjj <Jj^l Q " LLajLUa 

So^, jjl * 1 ^oJ (J-G^>> - lj-^u (J-^tJ-I I J-Aj - 1j-0*i . LuLLajj-1 ijr ll ijj-i-aJI cLcLj_>J! 

4-uLjj_LaJlj iLjjLjiaiaJ! ^_al«JI j^iaj (ji ( _ ;r 3 cLLj/^LAJIj »l n U II ^1 ljL>- d ^ j 1 1 

j-jj-so ljr £ p $ i n" L$jl» ••JLa il SjLi^- (j-^ j^-^J • L^jjL)-^ 3 

.(i^L^uVI 



Advandement of Learning jaLilII ^jl2j 1(j . ih'jJI 4jL£ ^ oj^u o^J^- 
£jl>3 J-J-*^J alaa.ll *I_LJI S^Lcl » al a i »? La i<Uj£ p-4>i j-£lxj ^jj-JI (1605) 

jJa 43 1 j j_jSLfli!! t-ijl i ..I (jl o j\l U '.VI 3U;'i oul^ . 4-ul i ii'.VI iajjdl 

4 Ci i i.Vj'C i nil cLtuj jd.1 jo_JL«3 sbL^sl JLaJ £.ia^£. Ijjj/I (^yi (jl^ 4j!j Jjj 
( j_o (j La i --j I j^)-;!-! (_3-Lo) -j . ^. * 1 1 iJ? _Lc i>^LiIi£,L 4JL>.LaJ1 2 . LiiSIlJI 

.^1 juVI (j^s Vjj (ojJlc Jjl>- (jJI jLa jl^ dili (jl JLaj.SjjjclII (jlc ojUjcI 
^^jlj . L^Jaa. I mi'i (_gjJI JjljcU 4iL2j>JI 3jl jl ^\ I ^ILo (jjiLiJI (jlj 

2j i -iV^ j ^"itl j^p jAll ^Ju2ll )uj>.^JI tgaJI 3jJ O' l£11^ *^ 

I * i J ' a Ai 1 axl (3SljJa ii^ij ^1 (J^J • ^^i^?'- 1 ^ (jVI ( _ ;T ^.J_j Laj 

Ljjj^ (jllulal >JI (jlUflJ. LaJI « gL^-j'r (<*> fiQjlijj (jiluLal ^jLLSjj-La ' d d i ulaU 
^^LLaJI (JjjJaJI (j n"<i I" : Vji Ljjtj 1 1 o fl'tj I Jl>. j»jLc LjIjjIj (^^UsUI 
^l_L) ^^"^ ■ aJI (^jj-LaJI Lai . $. LajJiJI i a * ) ^1 jCLaVI : Lulj . d La3> ^jj^ 
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<3j-*_U 4_ujJjlI1 c_«_lIL_uV1 jj^. jc£L>JL1 fiLcL^J Q^j^ua 4jr 3 ,jjSLu 

( _ ;r 3 (_psjILflj (jl^ J.3J . SjJ-»ji! LgJK i"iLi 4 Ci< nVj'C i nil <Ltf-mla]| 
. illse Leal! j-J^-a i 4_o_tis_i_u ijr I! Ctiaje * I L^jSLlj i A«tl j-iaj (jl 

3_taL>JU I r 3j£jj_t.l 3jSLuJLjjJI 3 ilSLUI ajjt <j-a Vju njj^h 1 J -^' 

VI ^JLlolajJ 3_uj-lJ <j£-«J 3 »j ; t^tl l-S^-J^ SJiJJl^. SJlcLs i4j_a}LSL!l 

.Sjjjtlllj 3jG_«_U 4 la 3. ^ 1 1 4jLjLLa-s 

U i>jju>. (_gj_!t jujljJ! ^_uajJ! j_a> q^SLu jLCal La p_a>l (jl 

l 3 JtJ _ L taJ! 

dlx-a i4_lS-l2->iJI £_a Jj^ljjJI (j-ujjj i w ala il I (J^-"-"-^' O^J w (J^-?^ 
I_^3l i Usjj_i3LLiJ.I ^Lcij jLCa^/l i> JJt Ui^rh 1 O^^J • £ *-<ij-i><-! 1 

CjLjj" i ii a 4j^Lj ' a ■ i4 t i2^_l3LLJi! sLajiaiJ 4jJj^/I Cj!jl_ii>.VI L^jl (ji^. 
Sj_j_«J.I CjLii^aJI ( _ ;r 3 C-cJc-jJIj t d j n Utl CjLjLuJI '• iy-^ w i." i T j It 

jjjLajJI (jl^j . «LlJu^L! sLuj/Lu/^/I (JK i ' . ^."j it_jLjjj/^/! isti^sLiJI 

2jjl 0 , ,.tl 2 jLj i tl p jtl cLuLuuVI 'I --tl J ■ a all jjt jj>.VI j_ui! 

j1j-*_oV1 ^j_a cLilaX, ^jLlj t _^ i a^iir**( < ol 3^JL^_a cLajJaj J^jtU a l JLaJ 

. a i nil 

£-23 (jJ^JI (_jjLi>. (j! .(jJjJI pjj-L^J I l ^jj 3. (jL^ Qa£L;U (jLa (_dJj ^-aj 

(jL^e_J! (jjs (JjLU V ijLlo.V! (j-a Si iTi i u aj J-flJlJI jLlo.1 j'-^ 2 - 1 *'j_3 

(j^l <L> (j^. (j-uj 5JLI cjjjt^UI ( _ ;r a ill jl cjjjt^UI ( _ ;r a ^ sulAoI] ,_jjLi>. 

(jl 4jj_la_i ^a pja- i n '<\ \l VI <_SjL«-aU J i All IjLfli q\ . sLtjialaJI 
»l j i"i^fl j SjLtlj (jji^>JLi Sjjji^a (3_ij^tlll ( _ ;r l^. 4 i ,u nj-U) uuJI 3_3jjtil 
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(jLx-iVI <_2^Li>.l 4 <j iU (jiiaLy pj f*^^ 1 jl 'dri^' a Lallax (jilaLu 

(jjSLu ^j-<i/ 1 (Novum Organum 1620)«j_£Lflll! 3 jlj SJLjJa » 4jL£ 

(jlj * c j j . 3_3jj<_U p j la u ( _ ;r 3 p 3e-LtaJI 4j*-aLij_i dJJj (_j-Lc Sj^Lc 
J j I t " II 4-o»l"'i" t nVI ^Ja i --jt j-jSLaj 4JLjjia (_^3jLjlj (j^£Lu (jl (^1 * iLlSLII 

4_<j/!jjJLj JjLljj ; 4_lj!j_2j_<j/! w j a 3jujl>JI (jjSLu <L2jjJa Lol s U» M I 

3_aLjJ! ULl^sJ! ,S_aLjJI 5J>_L^aJI ^Jl X alia S^aUJI <ZiVL>JI 

i_i_jjjLLl! w I c 1 1 j ic CjLAj (jjJI d jtj i nil 4Ci < .iVj'C i nil j tLjlXaj ta i "j.*^ I 
*LlJu^/I <j1_i CjLULlJjVI jLiIo.1 JLftlj^ (jjSLu 4-2jjJa Lai ■ ^1" i" i nVlj 

a JLaj _jl jji sLii . ^L«-3 Sjj^>.j_o CjLJaLajjVJ o J_A (jl (j_a (jjjjjJLi 
J1)Jl_>iJ 5j taJI (jl CjjJU>. (j-a Jj_j^ILi p_j 4_LLlU «L>.jIiJLU CjLLsLujVI 
.5jjjtiL! jlj^-J J-i^- CjJLjo 3j_aLtaJ! (jlj »l i""i i ill (jj-S jji-l-^ 

( _ ;r jkj i4_3jj>Jkl CjLsLcI (ij-iSLajil 3JljJl>. 4-2jjJa» 4jL£ ^yfl Q^SLu -5j-<-u 
jj_ol ( _ ;r A ^Laj^/I tfJUk . d 5-pL>JI r I i -* a i (_>" LJI (JjJLlj (^H-^ ^L&j^l 

(jjSLu i_luaj . frLtaj.Vl j oLaljjJI j (pjJLdlll) feAAl j 45LL>JI jLCaVl Jla 

mi" 1 t-» ^- jj 4_u_u_uj j 'I ■ ^ " t ^jj-Aj ( _^L>. «L>. ^l_Aj^l (j_o ^3-*' 
: ( _ ;r a aJJtj LgJ I 'i j' a 4jj i"i"j «Lui/VI sUtjiaJa (jj^Lu 4je-iJe-i J aJI 
(jl .3j_<IiLua uuJI 4jLijJaJI (j^. jj-u r I la a. I tfjutj :3 L • |>Liji —I 
(_y^ (J_S_«JI J j Sj i uj . I '"VI . A Jj LuLtC.jj I "I j ' ^■-» ifuJ I ta a> jjLjj I jj jS[ aj 
LS-j-uU (jjj-iia LuSLIj .«.Lui/VI (jja Cite I jlajVI Cjjl^ti! (_gjLt!l ,_£j^>J,l 

«Lj (j^O_JJ (j^ ' "" ' "J 3jLc (jLcajVlj .iLSjLtaJI Lulj^i. (jjl (_;jjLj *ljLl 

j3Jj I '"VI .Ail t_j^L_u| (jV Sjujl>JI cjIj^>JIj jLCsVJ Lijl . LSj-mj 

LjJijJLjj J-*_J-* rl ; ojut (_L2jlJ I J ■ cu ■ . sLSj^cjj I * i ( _ ;r 3 

,4j 3^cb Lgj! j j taj (jlll Lajl^j (jSLisJI dJJj (jJI ^1 ih"ii,iU LfifjJI 

.lillj 4jJ3jL«ji (^1 ^^Lus (^JljJ «(_ ;r <Iu (_g! (_, i ii i i (J-i ijjLrtlj (j^e-i 

^ LAS sLUi-t 
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/>j a , Li^sLi. « Lai ulI^I » (jjjJI cl^jLSla ? I Laa. I i_<£jj!j 

^jj^SLaXl ji Aj ' a >i 1 1 «CLui La (^dLAL^tlLa i^JJLtJIj 4_a£l>J1 4_iijjJa *L>. 4jLi 
^a i I ^Cii^* * M-JLJ-lLsJI (j^^LJI ^* 1 L^J^ * L^J-^ ' L)^°J ' (1)-* 

Loir J . Va^l t_j^Lj/^/! jjLa ij_a^/l jjL^ I i j aj .jj>.VI a « xJ I L^jj^cj (j 1 ^ 

JjL-uj (j-C I mi <" r I ta a. I L^jl . L>.Lcjl j^^M oj-Aj tjj^ 111 ^ j»L*j' -3 
( _ ;r l«-L! Lajl.5 (J-2J3 V CjI nKtLa :4iDI i " 1 1 j ■ a j ■ a 3. (j-oj i^ Jr iVju±i*$\ (Jl i ajal 
^1 o ***n ill ^L_ujj i 4_3j_*_U 4jj i"i" ^jji^. LJLc (J-ajtj L$jLa ^cj ^-pe_i-aJ 1 

i^Js! jJI JL>.^J V jj-al (jyJJ CjI a K II ijJLA j j uU LaJ_t£. «Li^sL>. Cj I n K 1 1 

LaJ_t£. ( _p3jL*jJ! jj_a ' a uuS> 1 1 iJ3 _iL»jj . cLtL^xiA Cj!jljj->u ( __)Ja^t_a ijr A La_ilj 
jjjjLJI l j ) ^ m I ' 5gjt ; J_iJL>. ijr L»-L L^a-ila J 1 4 a K tl iJ? -L»-a j-ujtj ijr II jJa_Uaj 
( jjj^j3» (JlLa CjI a K tl 0 JLA ^j^ju jj] JL^JJLl jj_a ^Ji CjI aKtL) (jo-aSL^tJJ jQ-$-il 

mi j II 2 » j j U tl ^ 3 I i^iLla ^L*jVl (j^s 3j>iill l^Llus^I tfjuk (jl 

^Lajl j j a £_i!jJ! ' aj-LaJI Lai . I j tl . ^.'"i . ..I ( jSLx-iV iL^Ualj_a (j£Lx-ij 
(j_o L-^jjj SJjjLpJI jjSLxjj d » j j I'** II ( _ ;r a 4li^s LLaj-tc ^Ltj^/I ajjtj • ^ ' " U 

p 1^ 1 w I C ^ n ( oj-jl l LC JI I Ui UJ i^uiC jj^jjj ^J^*tl ^Ji.Jj £j\ J-LC 

J_vC d « j i U It Cj^Lj!l4-i j^jjj j_i^alo L^jl ljr &> L^J S-sLlII 4-aj.aJ Ij 4 jii i nl'^ 

j_a, 5_jj i^i j II f I U M t Jim . LtLi^alll I j^J (^jj/LuVI (j-udl (jl 
(^Jij" i ii a) (jj^itA jjJj ^J-2j i_gj-<ij (J-2j(J Jy>-J (j' |Uu> Jlii J'^d 

^ I r 2jqlr 3_Sjiv Cjj£jjl La Ijl Lai .JjsLcoJIj (jiLajjilj 3 j^jtVI 2 aoASei! 

cjLjLiaJ I i-ija i , .. A~ cjIj_uQJI ^Lal (jjjJL*. (jjSLi (jl I ijlr (jLa iSjj^cjJI 

^a_jl_i-a_>Jt (jj-II ^a_Ua^_i ^ j ulj Vl ^jji^. Lt-ajjj>. (jL^ (j^aSLu <j^! • 3_ij^?tIlJI 
La ( _ ;r l£. idajUfc (jL^ Lajl .j-a^l J -i-ajj joJj i,jjLl!I J i a flj ( _ ;r lJ1 2_j£^L>JI 
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iJ3 _3 ^_LLl1 £_jl_La jL^LaLi ijjj-ill (^^j-ill «L_u1j^ a i nt ga * ^ji ijJLu 
.£_j-lUI IjLfli 3JLur>. (jlr j jJal^JI SjLjiala ^Ir (_gj mi ill j j*C rVitl 

p* J ) J^LaJLl cL^_al_jj— i "j jS[ dj 1 1 3JljJL>. cLSjj-L^)) «L)L£ ^a ^j^SLu £_tiaj 

^■j La 1 (jr jj_L«JI 1 1 nVl 'Lloj^ i a i —J . Sjj^tlllj 4JLiajJI sLLaa-^UI jjLUb 
jGj_ujj (4_LUaj-flJI) Vji dtp Mill (Jjl-ulJ 5_ijL?eIliJ 4^t_iJt_t-£iJI cLSjj-LaJlj t^Jlj < ntl 
U**t i J-a^t (j' ^i- 1 -* 0L^-5eaJI p-La-u) JjjjJ^II (jj^ 4jLq uj| cLLaLuioj LflsJUu 

^U-Lga-jq Lja-Ua^a-a ^ o c i int (jj-^J i«L*5_La_Laj ^ini La^ cLuj-a 5_)jl5eHj 

L^-jJJ I i 1 1 r> j (jylll i^jLJi! La^LLajl ^jJLj i^jLjI! (j-a i" . u \ 

Li>. cLLj/^LoJI 'LuJiJ La '(Jj-2j La^ IjLfliJ .4jjU! ^\ i n-v^M (_LaX. ^_Ua jj (jr^' 

((^j L^aJlB ( 2> c ' ft ISj i LajJt£. 
i 'I I ~t (j-o J-^l I'm i"i (^yJuLjV LuLa ^jj^aJI p K" l LaJ_t£. 4JLl<L>JI fjSj 

... Ijl< .':.~j2Uj,„ j .tl 2._.,Utl pk-^-.tl JaxmJI J. Alt,-, I ^b. r.ttj ^ Mj^tl 
j.,^, 4_«_j_j_LaJ! JL>. jjV <U| £-a till j ... * j-iiaJI QajLa jl 3jlj_>JI 4 ij ir-i 

j ui-d-J (_£J_1I « w * J i_LaJ I c-ufcjJLl)) ^_^JLc ' aa 1 1 ijr a ^j^aSLu cufcJLa J-*jju 
LuL^ ' a g < la * * (j-La-i L<1^ i^)o£LI1 . 4_uiIL>J1 1 JLua ^J-aJtj L^ji ^ > ^ r l^ 4_d_Ldj>J1 

JLSLJul p I < II ' a i uj^l LajLi£.j .SJVI ,j-a ^_4J 4jI i4^j^e^s ^J|j-i l-i^j} -0 kp* 
i^i j tl CjLuLdl Lj-La j I La ~ 4jJjI SjLa i5j-<-u JiJ»J pJ pJL*JI (jla tl_ui/^/l 
CjLjj-La_J1 i>JLA ^a^JS ^jl ^j^oSLu ^^oxjj i 4_jJliLa Lu^ jj-* ^jLl^tJ La £^ '^i u I 
■ 4 njl i ii ^ ^ ' ..la LaijLQ£.Li pJLtJIj (jLaj^l J-ail ^L^a (jjs t-^o-jlUI 

(jJLiJI) JjVl i.i j i ii II Lsj_a jtj ' "U ujj' 1 Ujla ■ ujVl V 

La! . J_Jj_jJI J ^ < tl 4 ii i^ij Jjj ^jdl j •> j i ii U J-i-C 4JVI jj^JJ 

i ■ ' $ J (_gj-!l (_,^>.j|jJI j-JaJjJLl Qaj^s^La Q JJ^J ' "U Qa-uala^La^/l 
: LjJu I » i fi j JL>.Li3 QaSLu Lalj ,3j_»I/Lta «Laji>JI ijjj (^r^ *jJLflJI £ Lj-><JI 
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j leu *j (jl j«JL«J! i4_LOjllaJ! ^jlj-II 4JSLI iJjJLi. Ji^>.^j (J-uiJ 4jI 

(_£j_Lfl> (jjjLa^lI La3j) jjSLu SjLiILkJ 4_uj/I_LL! CjLaJSLJI £j i <aj OJL>^ 4j!>Lj 
«4_jjj|^UI» (j-A 4-j_c-jjJI (jjSLu 4jjJii! ' a i -«j gj i.n-v.1 jjSLj JLSj 1 1 it 
(jLi i CjVLCo-^U jjljj£ ^«JL«JI L^jLi Sjjji^UI <-Sj-«j jl Jaj_Ju agnosticsm 

iLlLlj jj_a J—^' ^y*-" i^-JLatl] d fll> ^1 '<"(**(( nLl i(_3jJLJ (jl (jj-i 3-* 

w I c 3j-a Cj! j ' a ■ -«j i_gj-JI (j-LuiSLfl) i_i3jjs LjjJL>. i—iJjiej IjLflij) 

. (sLbti. ^-^^a 

. a tajja 1 --jt jl sLu^ls^Lal 4jLj_t-a ^3 «G J_jJi£. ^j^. j i* 1 jl j^£Lu j^^lSj 
i_Sjju ^1 LlLL ulaj J 1 aj (jl (_^Lcj i^jajij i axtiiaxi jl (jr^ ^HJ^ "—Id 

^L^J^L, Jj lcpt >J|j Jjl«JLi (jJjlI! 4J^I (jJJ J->-a>ij <USLjJI 

^j>.j 4j| *I-J (jSL^-J 2Hg ^ jj_a j^^-taLi. ^j^>« t^l j^SLu jcJ . ilaJifl 

(jru J infil l lj-4> jj 

jjLJa (j^iiej La-ii) 3-3j-«-lL] w j" *j 4JVI C) La J I V a ( _ ;r 3 j£LfllII jl ir->» 
w ^~ *-'*^ ^_J-l«3Jj9 4 < j 1 U JjJL>«j (j^aiej \-AJl£ Lai i(L^j! j CjLa^LiJ,! 

j^of JiLj (jjaTj JlJjJ 1-4^ tiiljJ 1... dK uil!L Uil 5L3jj>ILi 

jl aj (jl (j^s 5JL>JI ijj-fli ( _ ;r 3 (j-ajj (jl liJJ J .%»aS?l '.jjLxjVI i_J LajJ 

I JLfli jjSiljj «t_uL>JI (^LuJI (^LloJ^/I JjSLII b i>LcJ La • a ■ . 4J!la^/l qju 
4_S_Li>.j B <_3j^>. jl A i_3j^>. j_fl> I 1 j " JljvIjJI (jj^Liill oLcj Lajs JijSLII 
I j 0 (_L^=-a Bj A LaJLjr" i u a ^^LuJI a\ taJLlI liil jj ' a i Q^SLu jl j-a^l 

.4JUJI LSLaloi^l 
A i_3jj>. I (j-a ic j^i^a ^l 5JLu/jJI (jja i_ Sjjs- (_LaJ (jr^ 3j_ajjlJI Lai 

Ulll (j£, «QjjL>. jjSLlJ (JLa) ...(jULA 'tiU^.a (3^J ^ '— ^J^'j 

LjjjJ . (4_JL_ujJ1 ■ 5j 1 rt j Jj_oj-a jj-a VI LaoLi a j^SLi Vl 4j| 4jj-*_oJ1 
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(jjJL^J CjIjLlo-I 4 i ii a -v. LujJ B jl A -j Lt^Lfl-i £-Usl j-a d i ii n-v. 

^Jl VI j-Lb^V LuV lCr iSL; I jJt . IjLoiJ (32 ^T) 52 Lbjd lL £>U SjLuu 



A 


AAAAA 


G 


AABBA 


M 


ABABB 


S 


BBAAB 


B 


AAAAB 


H 


AABBB 


N 


ABBAA 


T 


BAABA 


C 


AAABA 


I 


ABAAA 


O 


ABBAB 


U 




D 


AAABB 


J 




P 


ABBBA 


V 


BAABB 


E 


AABAA 


K 


ABAAB 


Q 


ABBBB 


W 


BABAA 


F 


AABAB 


L 


ABABA 


R 


BAAAA 


X 


BABAB 






Y 


BABBA 


Z 


BABBB 







(JjlJjLj f_y£ J-ui-sJI ^ijjirMI ^^J-I! liilj OjO 3 3jl£, O^' C^ 3 " ^J-" 

Sj£LiII I jj'a CjjJj 4 _ =r ILl1 tLtajell I eJl£ dJJj . Oj flj uJI ojut ojSLu £^£jl LaJ_t£. 
2^1 . U 1 1 _ 2 i c I J II p la * 1 1 ,j_o j_uSLII ijL^j j^j'^'H <L>JL«_I, 3 j i nLm^/l 

<_al j_i±Lllj 5JI j mil s Lij^SLIIj djU .jll Sjl^Vi i-^uLjij 3_pKJI 3J^| 

( _ ;r jLxjJI jl Ji^.^/1 ^Ltaj . (jjsjJI p^s-J <_LI I jjj cJljLa jjjjj/j_iljHllj 

Lgolc 0 *-j-L) ( > ^-I1 4_u_uLt_u^M Sj^LdJI JLlS ^j^aSLu Lai ^ ' tlh* "LJ-^**' ' " 1 

iZjLojl«il J-sLpJ (^SLjj-oVI i^jLudl j>a£LJI» ,_L^a j22 .SijjijJI pJa-JI 

ljufc <Ja •'-^l jj^W JjL-u jJI JiiJ ibi J^j ^1 1 1966 j»Lc ^Ja (ASCII) 

^Laj>Uj Suj^jVI l^j^SUj pSLaiL! Lpj£ Ijjlc (128 jl) 7 3ji> 2 jjSLII 

'j La i "tl Jjl ^1 SjiajtJIj iCj! nKtl (j^J i nil Jila C) ULtTj I j i_3j|j_>JI (JjLSj 
aJJLj i^LiiiJI ^LtaJjl Lfrlc j^jJ.1 J SjJi^SLII jl JLC^I (jl I 

.l_3j-j>.VI 4_j_<_uLa_>J1 tfLjJLa )VI (j^SLu L#j ^3-^ oH"^ fiLLjliaJI 

ASCII Jl La! AABBA jSLiJI ^ oj^h 1 >^ G J^^> 

.-.cl^I^JI ASCII ^ J^.",,ij (^j-^ulII ^LkJb 71 ^!) 01001 I I ^43 

l_3jj>.| ^ui^. * )^oj-uL>JI pjvjUj LtLi^J aj L^a-lll 4_>JLjlx-i ijr^^ 4!liJL>JI 

I goic £j-2j LaJLi^. 4^^U| CjLiSLr>oj (3_ujjtJI ) ^Lsj^lj CjLcIj^JIj 4^^U| 

pu . Sj£t jJI oi)^ 1 J ^loJI J^jjJI * I j^.V ASCII L^UiLCa 

j_alj!j Cjl_C.lj_iJI j L^j^-Vl (^Jl ASCII Jl (j_a 3_;_iLj jljLcVl J^tJ 
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4 S_ljjJI ^^.3 j J *C i"i T Li ^. • Laj jl 4-JuLSJI j J Laj (_yJ-JI jaSLajJI 


: ASCII ^ 




' 


d^j-uutJl *Ua.ULi SLIajLa) JjSUI JiljLcl 


1 23456789 


57 (jJJ 49 


: ;<=>?© 


64 ,jJI 58 


ABCDEFGHI J K LM 


78 ^1 65 


NOPQRSTUVWXYZ 


90 ^1 79 


[ \) A _ , 


96 91 


abcdefghijk lm 


109 (jJI 97 


nopqrstuvwxy z 


122^1 110 



jJL) .c^Jl^JI («JL«J! <t_<-3 jj jj (_$jJ! jSLuii! (^jj/Lj/VI ^LliU jij (_$aJ! 

SjaJL>. Ls-jlJ ( _ ;r jflJ^C.'^! (_,Jjl>J! CjIj_lUj 4C<< nVj'C i nil ^ a i ulall ojLSjjI w Lac I 

I jl i '11 1 n" (jl (_j-j-II «lS_i_S_>JI Jjjiaj >LlJuV| Jjj^sI (J^>- cjL-uljjJLI 

<U| . 4_uL*jl ^1 Jjj^jjJI ( _ ;r 3 (J-o^/l (ji^tj LyjJ Q^SLj (jl Lijjl 

JlloIuU (jl (jic Ij-lLs (jl^ JLa^ ( di! j L-u-mJ LxJJj) ("sic- (J^J^ 
CjLLi^ Cjj£j2 . /q^jLsIjj>.j (j-lASoX I ^LLa^.1 (jjic (J-qjre-J (JJLjlJI j^j Jya 
jo_L«JI J j i^iLa3 f_y£ 4cj_<j»j Jj^LLajVI Ij-^Ljs q\£ «g (j^l^- OJ^rh 1 

w a i niaJI JjLsJI (j^s ^LSj I J>J-«-U ^ gUll <„~<t jll J>c (jlr j i JUJL>JI 
.3_ij^=JUIj 4Ja3«.^m (j_o Jj I La ^ jSIj aj i ul jal«JI 4-2jjJo (jl . 4JLj_lU 4iillj 
j^jC, < a ulSLj (jH-^ *— ■ '^^i^Wj (T 3 * ^ .' f^b-JLj J*" i"iU «4jt-LiLaJI i_)Lj£» J^3i3 
(jl^ . (JjL>JLi cJLxS (^yllll ^ jl ' gaall Jj a SJLc a Lai (jj*^ w.^,^. d^^-^tl 

(Jj_>JI (_jia-3j . (jj-taLjciU <Uj/jLxj ij^>- lJ"^ <j-° ^~" > 

. i>JlcI ( _ ;r <j/jl (_g jJI (j qUtl ^cjjLjJLI I Jb Jl>- L-Lfl-LLsj La. jj^a-l (_yLaC I j ( _ ;r a^iSLII 
J^ 1 ♦ "1 i ^ ^^^ p J ' L-° J>^J • -ShA*'! <Lo-fl>LuijQ (_^l ^Jl^j ^qJ 4jI ^_tJt_t-£5 

(j_o Ljjj^s-j JlX.^/1 2 «-i-j-taJ I i -i j'a jLjI 3 j i .iL^/^1 CjLblj^Vlj I a «j 1 1 
i "'j Laj i ■■ (_yi!t 4_uLa^_)JI d j" < nVj'C i n tl j sLu^Ja^La^/l sUj/jjJLl 4jJlii 4jJ^l«JI 
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l.Ua, .l r V(lAI7- | 550) j^uU o^>. JUm jl 



HI 



tj^>" ^Lui jj-* ljL>>1jJ 4-1 JLcjj^'C ( nVI 4-Ujl" I iMJj^JI 

4_il i ui ft la « a w iia a? jJii John Knox (j-o£^j 

l^gjLa JiLa SLlSLJjjLSLII SjjjijjVl CjLSLJII 3-CjL3_a 

c^jJLlSj Ljlj^s ^j^/LlI! JjUij SjdJjj'C i ui 4SLL0 
(jL^ j_Lo 3 i 1 H 27 jtjdat ^Ir j . Lul j 1 nl ^lill 
^_t_t_)l_j *"i Mil t4 i < n 43 r n^i (jt-^** 4 i < n 16 a^-ti^. 
(jjjjJLall (JjsI£JI j a 1 ail j-Usl^I! 1 fl-ifLSUI » i_iL£ ( _ ;r 3 
A Plaine Discoverie of the whole Revelation i«<jjj». 
(j! (jijj (jl 1 "j\>Il «L3jla q\£ mJ jJ! of Saint John 
Ijjlc (jl^ (cjI ^jLJI Lx^jJ l)^ ' WW 

J 1 -« All I 1 a j 1 , ,y,j mJ jJI (jjjLHaVI (j^iJ • 1 11 1 1I 

LaLaj I j t nLja Lj-ujJ tiiUI I JL3 j-^uLj (jl 



(_JS ,jja Ldj I La Ij^gUllj 

jj sej j_j 1_lJ I ' *\ 

.«(jjjuL>JLlj 

Plaine ^bljJI ■ ^ffXtln 

I LLiAjjSLfcut hlLU « Discoverie 
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4_iLl£ jf La^ iCjI j i^LjjJI JL==_o ^ ojL£ L^-cSLIj '6^^' J'^" Cr^ 
Jj-LLl (^Ll! ^-jI i n-»JI 2JTj Miraculous Canon of Logarithms v2jL^LjjLc.jJJI 
i~ i »l jj i«Lc.lj_3 CjLsjI "Jrhh 1 ^ CjLalaco j<u-u! L^jI^. 

d "' ZJ " "* oi * ' " 20 Lajlj>.j cjL«JLjjLc.jJlI! t_iLjSLi 4-^LiJI cjLiI . n-»JI 

2 I in 'JL>- i_£l Ir j .Sj_jjLiiI (_gjL«Ji.l j^LaJI j i Vi t ojSjJI dJJj 

' uu^juX\ 4_uLiT(j 4 Ja^i I, 1 4jI a < a ^ujj>. LsLals i 2 • 2j H Ca> .^_i_uLj 3Lo* £ _^-j_iL>. 

^ 1 i c i )^l i ul ijr 5 (J_j_t-^ LlLU 4_o*j 4_L=ij-iX! 43j-iliLa ^jlul" < imjj^JI j^Lill 

i JLC^/I jO^jJUj (jj j-!l dlDjI (Jj-S^. jjj_>>j 4j>. ji^ (jl^ jiaj iCjLlUsLjjJI 

4_Sjj-LiILi i n i n-»J1 j^LijJ . 2_j^jl_JI Cjl JLjJLju (j- 43 ^_1>II Jti/-* 0 (l)^-" 4 -*- 5 (J-*^ 

i jljl jlsj ■ 2 jtj i .ill Kalvin jj-ui!L£ Knox (j-u^^j I j gla ^^1 I j i ajj 

4j J j j" i iM j 4j Vj^ULA Lt& i_lL-qJ»JI jgi^. (ji^. L0L4J tj-L^U (jl 

jl , \l A U jjL^ jjj n_^a-3e ui jj^Ls-i liijjaj i2_jLiU I Laj 1 hj I jj 1 m LoLfcu 
(jl (> j i t IjLa-lj VLlLo -ijj-i (j! (jr Ji£Ljj al taJLtl I JL& £-a J^Lil!! 2JV (jyis- 
. (^_>J1 dJJ!i 3 JjL_u dul^ oH^^ 1 * ^ ' ^^**'"^" j-ujLj (J^L>« 

2_uLajjJI ^ISjVl J^a Jjo ofjj JL3 ^rhLH'-" (j^ 

j-j-j_iLi ^Jlj_i! Jl^J ■ 1 11 *C II 2_jLjSLI 4_^>.jj^j sLSjjJa LilLut (jSij ^JLS 4jSj 
1 flj La « 1 LSjLj/ 4ia-S-lll aJJt (jL£ JLa^ (JjiilLjj) 2jj i^ull 4li^>LflJ! j»l JLaILu/1 

J -» LeaJI JJUlJI 1 j-_l_UjILU 2-jJ Uli II d I i^iLAJI ^1 JL^-**I I ill ^-L«3- t 3 !il 

: ^ ... A i ^ , n'C II jjn'ill fiU 3j-t-aL»_a j^jIj-Ls 

""8 ""6 "5 '2 139 ■■ Simon Stevin (j rij" m ■ 1 » 
139 1619: Henry Briggs 

139,2568 jl 2568, 139 1617 -.Napier j-cxjU 

. 1 6 1 7 ^Lc 2_lLu}UL> jjAiU Rabdologiae 



uUuaJI pie (3lbjl : jjuub (jcp 



<j_a . p lac VI Babbage «g j j n> jjL^ Li^ . JjVI j-j-j-jL QaSLj Lajj 

Jfculaj L^jJ . Lai a < .1 Lj£« jji'tl w i^ac " jl " g-uiX I 43 Lilac.)) (Rabdologiae) 
'"■ ''I < (j ill i ■ 'j LtaJI w 'a galley ((<LlcI ■ U tl 5 ^jltl » 2 gjj Ut , Uj , aj ^l-i^ 
d j Ur Jjjjll J-g-><JI (j-a jjjSLII liDj j^j JL3j a>j inc ^J°> 5-aJLa-"i i m 
La (_LS^ . j_£ jJLllj jj J_>JI jLtJ^ Lj-al Jii>-" i pi Li^ t<L»-i uJLllj Jail 

Cr-i>-*-" j-^J"-'-^ C - '-*- a J ^ O""^ 5 " ^ 0"° £ ^J JL " j*^L)VI j-A sLSjjij (jl c-ijaJ 
4 n ifl i(Jjlj_>JI <J^t-a «ol i laj II B ^J^oj i^jJaj ' £_aj>o ' 4 .}JjlL1 

. cjLtljjLc.^iI jjjjLj ^jjHi-L 

«3Ual^a jjI jjful) Sis ^!jiejjj/L SJ jgiril «CiLaJa«JI» 3_cLii^5 (j^-*d5 

(^JLc f L\,VI c-^lj 3J5UI oU^-,„U 

^J-Sv-tTu-i) 1 Lea j! ^ ^ ui-SJl «Cj 1 qiajLl 1 » a 1 JLseou-u 1 i<— Jj-tiaJI <Jj J_>. 

4_o^l ^il Slla jl « (J ^ajtJ|» JLkL Luj iMlo 249 _i 643 c_j j-Jaj C7 SLJ 
(^jJI i_Lajj-tIoJ1 JL>.lj \-<& i^tLij-iluVl ((CjLjiiuLll » JjjJLlus 3 j 4 j 6 J 

; 202 jjfc Li£^ i 1 ^ i j 1 «LLij-ilo V 1 i i oju^j (9 j^jJ I I ^j-o 



SiuJLjJI 42jjJaJI 


j~ujL CjLa-Iac 




643 x 249 


643 x 




249 




5787 


9 x 643 = 5787 


2572 




1286 


40x643= 25720 


160107 


200 x 643 = 128600 




249 x 643 = 160107 



195 




196 



J j uala4l ^yJjjJI j-LApJI jjfc 249 j£ j£j (j! ,jjs JjV iJ->Lx) (jf Jjj3 

.(2 x 100) + (4 x 10) + (9 x I) J jb^Oi.1 yt tfjjjb I jut (j!j 200 + 40 + 9 
9 643 t_i S^jli ^j' 249 c^ 3 643 M >^ (j^J 

j_jLliI! ^-«-><-i liJ-Ji jjlj iCjLH! (j-o 2 pu '"'Ij 4 pu cj!jl>.Ij 

jl (j-Gj-a qj ■ a « tl JLa- "i i ul JUt-i £ bJl oJbfc (J^uJI ~ j i -»") i Lg_L^u_] 

jl i n j II <j1_a-JI ,j-a ^LojijJI jjI/JJ.1 (^jj IX j U i n tl ^1 j k it . ( Lj^Lj 

^ i M "j i3j_<ii£. 36 ((CjLljj^I » g. i n"j iSjl>.Ij 27 (^yjt cjIj^Ij ^i ."ill (jl jb*_ii 

(jJI 3 J I J iljlj Mittl 3jL>. (^Jl 2 Jl Jjia. I nlf jl (j-tfj I JL* .4la 54 djLu-u 
— . M a Jju) TVjU,„tl ^1 jVl jJaJj . 5787 ^Lsl-OJI J^uj pj itTjbUI Sbli. 
II j U . ..II I LiLaJU Jju i25720 Jja- 1 ujj i40 Jl J^>a ^ j La ■ ..tl I jbfc (jl 

. 128600 jjbJI (200 tyiyj) 

i(LgJ-»ao (jjJI j»b5j^l) 4jJ|j (jjs LJ-«-3 LuSLaJ L#j| Sljl 3j_us (jl 

La all ^j-II J-o IX jJa-m tl (jjs 2 Li-ufc j Llj 9 ^ 643 i_jj_Uala 

4 La 2 tl p^SjJI j-o 3 ^iJj .2 + 6 = 8 jua^La 6 o_>ji jJal jJI 

.5787 (j-Aj 4^c_ujjM (-;r i^. (3^ajeJ jb~jjx.j i7 (_;J^. J i-qjc tl 
j La • .tl (^Jl jJiii . I J ■ •■ a ' CjLJLojJI 4jj Jj £-fu Lois 40 ( _ ;r 3 643 i . 'j • 'a t j 

25720 t_jlj^>JI (j>£-i9 ' I j-* cjtJj^J. I (juijijJI (j^s }l£ (jl Lot Jj*jj3 IV 
i200 (^ i . >j L^j i Ij^i-I i(4 (jjj (jjlJ j 40 ^ <_ ij i^aj Lbi j^jCu (ji Luic) 

(jjSLjj iJjs^s- Sjjt ojbfc ^b>-JJ «J j-<I/JII (jJ^- II (jr J '- 0 _J>" (°\)-" L - L ? 0 '- uk 

. 128600 ^-il^JI 

.5787 j 25720 3 128600 jlj^Vl i5jL^ 249 643 i-jj^ J^>U- 

249 ^.3 643 «_i dJJj ,j^ JixlII (jSUj ij^p. . 160107 ^I^^JI oj^l} 

„,~,\ ajajJI)) ^IjieituLi 643 ^ 249 i— ij l^j jl i^J>" Cr^- 

LLii (j g *\ \ Jj)j-cJI i Lxjj-*2j L^mAj cLajjjaJb <Lvul2JI *IjjxI (jSL^-ij 

w j"" Lulj ij-ijil (j-a IJbj V Lul (^f .«■-«! -il^»tl 

0 La « II" ^Ijbir" i ..Li 643 ^ lr I 60 I 07 p j . JLjjJ Lul (jlajiiil . 4.JI 
I 60 1 07 (_£jL-uj j Jx. (jx. ijlije-u ijjjiiibtjs ^a-i jjJx '"'Ijl^--tl (jijjo jijjux, 

160107 ,j_a 128600 jjuJI I jut £j_Laj .II jU„, tl ^ ^j^La <ila Jjst 
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,« j U , ,.tl» tUjI i „j jf 3 1507 (jj> Jal jjlc (.St m dili Jju 1 3 1 507 jcsila 
.4jJJjJI JjljLsJI *LcJtI<-uVI jaLiii 

. LJT 

(JJjLji L_Ljf J^jQj (j! I M 1 r (j! VI 1 I 0 X U3 I M I 11 to Ij-A JJlJJ V JL3J 

<L3j-*_a ^jjJLjj .(_5^j-_>J1j jljLcVLi cLa^ *\ se a SjLtiaj*. ^3 ^_a_Lt QjlJJ q 
(jjj La_?j .(jJj^s-l (j-uLil ,j-a jo£lj_La JLaj-ulj (^yl^. j'lit'i LuLa idUi 

dJJbj ij_j;uLj (jjjljjo 2 j i ■■ SjjLiLo ^Lbe-i Lola 1 2 LaXI jj i ii*C II 2JL>. 

^Jj^ o <^> ^1**.^ 1 A ' . rj* . ,, ^ -»■ i^_ujjj > * ij - 1 ^ il . ^» i w ' a JJ « ^Jl". ^ \\j *1 

<lLq_c 2 j i .iL-u^/l S-oLUaLjjJI cjIjL^II ^yuu ^1 Samuel Pepys j-^jj 

(_£j^>.| LjI l^l3j j^>.VIj ijj-U <-— 1 1 i ii*>. jjfla i(_gj^e_JI (JjJa i uVI ( _ ;r 3 j-uj'C i 
I 0 (j_a j i ii-i? J JLC i . 'j i ea ^ ClLlI i u -»J| iU , ,. ii ^ya, f Ij^Vj . cL^jl mi a 

2_j_L&jJI jjjLnl!l (Ji-Jj j! djlr Jaia i(8 x 7 (Jia) 5 <j-a j-^'J 

:2_JLUI 

7 ^ 8 ijjjil 

7 

8 * ij tiaJ I SjLii) t__tll^l 

7 

x 

7 3 

2x 3=6 tjrLSj-ill VO^I 

5 (7- 2 jl 8- 3) j^l j-jJal 

50 CjI j M.tll 4jL>- ^ ^3 jJI I jut 

56 6 i LJul 
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4jj i u£Ilj i>;> i^aJI Ji£.VI ( _ ;r l£. j .' "3 I j i oij JLcl jill (ji dili 2 j .i i»l 

J Sir 1 j iajl2lumX\ (jyJ^- j^i-VI ^jijj-iJ I I j ■ V» » ^ jjL*j JLkJJ SJjLs j-^c JoLSjJI 
CjLo^LhJ! 4_uii3j 4_ua-fl>Lj jjjijj tlsejje call q\ LojJ (JjjLlII 

j_j-j_iLj j_j j«Jj ij«_fl>J j_fl> dJJj (j^-I ijjj-Li (jx. (JLlo^/I ^1 jj 

tixjO. i^ujjLc.^iI! ^IjHi.! (jjjLj/I jj* jjijtil jjjijJ! *^aX I lj-a> jJLJ 

^ S i c (jjiSLjj i4_uj/J_L^J! 4_<JLnJJ ji i—i) i^aJI 4jJLjILaj i4-ul i n-»JI 4-JLuJ,! jl 
ijy £LIj . (j-u£ £_o ^-ijc _}Ji£. ^t) 4_oj-« « ^ La u se rt 11 ^1 i to <b-j> to 

: ( _ > u£jJLij 5-ul i ,i-»Jl SJVju S-u-ujiigJ! SuILniLa 1 SJVjj (jl 



10 
1024 


9 8 
512 256 


7 
128 


6 

64 


5 4 3 2 1 0 SloI^JI 
32 16 8 4 2 1 


" w j*» (j^jjJLDl! (j-^La> drv *^9^L*II Lai 


10 
1024 


9 8 
512 256 


7 

128 


6 

64 


5 4 3 2 1 0 S^JI ^1 ^jiaj-a 2 
32 16 8 4 2 1 (_SjL^j 



'.jj-uL-uVl jLj!l>.1 t_<-ui5CJ Sj-iluLua 4_jjL_uJ>JLi 4_u_u JLt^JI 4_JLZtl1 i_La_ojJj . i^J^ ' 

.2 jj^ 1_La 5UL>J1 i>jui ^ 
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(JjiLjj/^/I SjjiJI SjLc cjjSLij 4-uj/J_l£JI 4-JLjjAI J ' ' i4-ul i n-»JI 

10 9 8 7 6 5 4 3 2 i 0 ' , «„ 

2 2 2 22222222 3j21l ^UVI 

1024 512 256 128 64 32 16 8 4 2 1 u;jL"^ 

<ii^. J-J-«-l (jl O^-^f ' ^"J"*" j*l ^-^J-" 1 ^J - *""^ O^' flj-"" ' (J£ (jl 1$ Ij 

t(jl— ijl i ii **t a L*3_^_it < la p-$-U L)-"^ .jj-uLj-u^I 4_u3_*_uJ jj>.I JJjlI (jj-ui) 

l_L«-3j (<j-"0 I— IjjlJ oj-SLj i »j '■■ a i^iiLo 2 (jjjLj/^/Ij 8 jjlkJ! 

(JjljJo ii^Ui LljjJ (jjSLj I jSL&j SjJLJI OJLA " f^J 9 

I j ■ ^ <jl-ijl Lijj_»iaji (jLij! JJiJtJ! • ' La ■ 1 aJI J I j . .. A 1 2_ajUU J-2-lI 

2 j 1 11 i ILi 8 (0-1jj (8 (_gjl 1 .1 j 3 SjJUI ^1 Lc^3j_a (jLS!) 18 ^Jt <j-u3l 

.(3 ^jLjij 2 (jjjLj/^U 
lj''-"i; jIjlcI 2_j^iii >U Laju^. cu? dJjjj (jl ljr a, 2_jJLl!l U -Lt I 



3 0 in^ (Jjjjj i(ji^iljjLc.^iII (jjjj^. ijjt 2Ji 1 nU oul^ ! j! ijjs-VI 
.4 64 i>i ^i>> 1-"' o^J-^ *(2 t^LuVl v^jlj) 2_uLJiII 2_JLnII ,3-a 

•.(jLa IjSLaj 

64 x 4 = 26x22 = 2 8 (=6 + 2) =256 

64 "26 0 4(=6-2) 

T" 22 = 2 = 16 
23 ,9657 1 . »j '"^t . 1 iiaj? J^m jjsI jj* jj^I jIjlc! £-a J^sUl!! (jf 
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^ui i(ji_«JLjjLc.j_LI! ^_«_><jj (jjjjL«J! (jjjuk ( _ ;r ajjj jui-Lj 1 19 ,2739 

I ,379590 = 23 ,9657 fOjjLiaJ 
I , 234949 =19, 2739 fOjjLi ^ 
2,614539 = (j^jjLcjill £^a^=-a 
461 ,7299 = (.CbjL^m JjLS-a 
46 1 , 7299 =19, 2739 * 23 , 9657 j jl 



j-A J g i ni l «j-><-!! ijl 4jLa ijiiu La J£ JxbJI J-^. 
1( jj,Li_uVIj (jjjj^/I) Sj2JIj jjlkJI (j-u Sja^Lc 4j| :cjLajjjLc.^l!l Ijua 

(JjiLjj/^/I Qa^-J (jl (j-SLajj . (JjjLj-u^/I l_£s I n ^ a Lyj->- lr-l IJi-lU I JUk ^ ii JJJ 
j-usjllil ^Ltij (_£l (jjSLj (jl <j^-«f La£ i Li£j_a jl Ljj_<^ ji <r> IjJlC 

(jl (j£LxJJ • (j 'j" 1 " jl L$J i*ii f 4jjj/ jl (_gj Mif jl (^Lu jl (^LS '.^ JLy" I nil 

(j^Lc-lJ . L$jl j JL?e_] CjLaHjjLc. ^alll * )1 i n~w jJb LlA < i * ' all £j->JI jl jj . jgj * 

i n -»JI (_L<->J (jl CjLajjjLc^ill Cj^LlLiLa Jjl JL>- jl Cj Lajjj Lc.^1! I Jjl J->J 
l>j_& £-^>JJ jlj^C.1 ^S-Ij I fTJ^ '*(^-"> (J^ (_Ll2 (j^-Ij . CJ . <_J . I Jl JlLa ^Lgjj/ 

SJjljL^JI 

(_ ( i n ^Lj_aJS idlLuLu/V (_^5^ <— -1 1 i n-»J <5_L)_LC LSjJa j_l_uLj 4-i3-^ 

(6J .(3jjj 10000 A u.rtn bjji^o 2 (^!) 10000 S^SJI (^Jl jj: 2 Jla IjIoc.! 

301 1 Ll* (jjfcj ii . 'j lMI i-jIjs- (JjLUI) dj|jL>JI jjx. tilJj jjij 

4aj utc j»L9jl 3-tJjl 4^JU 2 jajJjLcjJ (jlr J i ax *'a 301 I (jjs I ^-j La j . 3jL>. 
j a ' a ^Jtt _}J_*J1 jcHjjLc^oJ (j-a ^J"" i a H ^j^>JI (_$l . j-j_aJLl) . d 1 i^Loll Jju 

jjfc 10 (jjLj/^LI ^j-mllL 2 (<ujjLc^I (jLa I jSLtj 0 , 3010 uuJI «.j^*JI j 

. W (0,30I0 

k j^pt^ ^ ^ys a fCbjU.^J oj 5 ^ ' 10000Log2 = Log a: jil .210000 = a jJiljJI LLjJ (*) 

J_oj_i tCjl ijLz^UI -uil i 1 1 1 4_La L>.^^La^i a jjjJI cjLjL>- ^^L_uj 

. Log 2 = K,D : j^i (ytj , Log a = K.D i,.ri<'ij D _j 4j 
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tsdj^Lil! jjlj uic ^Lsjl d ♦ 1 1 ii j 3jLc Ji" i~il (_gjJ! j_j;ulj <-£Jj-ii J-2J 

t(4 ■ ■■ a ' ^yfl 2 J j n"i 1 11 U ' . 'J ' <3 II 'lSD tjJ^ltaVI I JL^J Jii""""" ^^Jd * 
C^jL^ Jplj»La >."' 1 n * 'cO"- 3 *"' c3~^l>k (1>^ ijr^ ^J-*-" 1 * a dJU jjj 

- La 1 oqIlI I ' dil La 1 oqIlI I jj_a (j-\x. j^J-J (jl 1 talc u 1^ 1 1 ii^M 1 JLA p j a * Cy^-i 

((Ja 1 I )) Lai Jl?-**( 1 nl jjj^^l 1 La 1 -■j"! 1 Lot . 4jr *_u J_L^J! 1 La 1 Ij ijr jLi_aj>J! 
J_r»oj i iJ3 _jLj_u_>J! 1 La 1 -■j"! I a4_u^o-jJI jj)j uJI ^3 ^JL^-**< 1 nil (_£jLli£,V1 

. 2 (jyl^- JjLlJI I t±£jujj*Lj (16 j 4 M^-o) (j^^-*-! (j-il 1 n-»JI ■ La 1 "j"! I 

1 10 I r J ■ -~ •»- '■ 2 ^ I <~ 2 0 , „ » tl ^ t 20 g-j-^aj 16 £x 4 jLa I jSL&j) 

^^.3 ^ 1,1.1 'ij tl , La • ,,j j 1 1 aj V "1 1 ii_ij .(10 6 j 4 J 1 11 -»J1 , La • I a 
Sj_o I6j 4 J-2-cJ) (^jJJljlJ! • . «j LtaJS ji 1 *l jlr tfjLxjVj iSjjjJLkJI (jlaljjLVI 

jj-^JIj 64 = 6 * 16 jLa IjiSLaj) jjLcJJ jj^J! jLs-tij G_£>i-I 

.(8 jjt 16 j 4 (jjjjjtil (jjl (jjj/jJ^J! Jq • ujll I j 18 jj* 64 J (^jt-upJI 
3j^cl_2JI ^JlJLi jl 4jLa (Sjja) ^ul j<uLjjLc,j-LII (jl Ljj^jG jl 

: I 0 j j i~'JJ^ c j 1 <_Sjju (jjJJLC (_gLi cLi^LiJI 
ijr ujJuL$l\ • La - ti^gj I ^jjjLc^J ^jL_uj (jj_}Jl£. ijr *ijjjLc, i n-»J1 , La , I 

^1 ^ji. 1000 j 100 ^jjjiJI jLi-LiJ (10 (j^L^Vl <Js LlA(_L«jtJ!) MiUa 
(_L->. I 3 ji!! La S 1 00 (jrl^. J'^^'l 1 0 (jjiLu/V! j-^j-i (jl t - r ^j> ((_>" 0 l5' 

SI 000 jjulJ! 

(jl '•(_ t Jj La 3jlcL2JI q ~j i^^Llil 3j (Jj^l (Jlj-mi! 2 jj* t_ilj^JI 
J (^jljjjJLII jj-^JI IOOOj 100 (jj^jLt-L) (^jj/jll^JI Ja ,,.j"ll joijLc^J 
3) 2,5 ^} 3 j 2 (jjjutil ^L^JI .UinjlXI j-it (316,2266 jjtj 100 * 1000 
3 j i .1 i I Li 316, 226677 joJLjjLc.jJ jLa (Jj^i-I Sjl j<_tj i(2 ^Ir 2 aj i il3 " 2+ 

.2,5 10 (j^Lcu^U 
3 K ui U SjLSjg (Jjv jJI L^Lil^VI ij^ulj 3^LLaj' 2U^\ ouL^ i>jjt 

j Laj|) (SjjLtil) jlj£LlII (j-o S 'I flj i uVI j^?l 4jLCaLl ^ j ii^l jl 1 1 j* J 

dJJjj j-^LuJI ^Ijjl (j-IJ J>^>>II (j- 3 (3_JLl!I 2-~*.~\\ ^ JjjljJI 
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. IOOOj 100 (,>u SjlsI^J! j^VI ^j-*^ >«-iJ j ^1 jiel^l (jSUj 
1_L4> i3 16 , 226677 jjuJ! ^1 LUgi! ,j_a 5u£UJ,L, Liijj 

Ja ...y.ll j , 1 77 ,827641 jjt ^^ju^JI I ^ jU,„j-,^j 316, 226677 j 100 Lut 
4-j-mx!Li 1 77 , 82764 1 jojjjI-c. (jLa j<u (j-aj . 2 , 25 ^Jt Li^uujjLc. . m*JI 
.(SjjUII) jljiill 3-2j>i= Jj^J' U^yj 2 ,25 jj* 10 (j^L^/^U 

i ii U (jjJLxj (_g jJlj 1 1 j Lu jJal ^1! jjijlI! jl>.^jj (j^jji^. j! £ u Ijljj 

. 1 11 II SjJajJ I ( _ ;r 3 I j -tic 



2 


3 


100 1000 


1 SjjkJ-i 


AM 


-2,5 


GM-316.227 


oik- jil 


2 


2,5 


100 316.2267 


2 a j Jait-I 


AM - 


■ 2,25 


GM-316.227 


oik- yii 


2 


2,25 


100 177.828 


3 Sjki-I 


AM- 


2,125 


GM=133.352 


oik- Jill 






jLJ-I -k~- _jdl ^ AM t ^-UAI k*. 


^ GM 



d * Ul ■ 3j (1^ ^ ^J-iluLui Jj J-flllj ^jl I HT-**I ( ||V1 J-t_ul_j 

4j*_uj (J_ol£_JI j«-&LU3j Ijjkc (jjjJI tj\j-uJu^X\j »l olttlj (j a i oil 

(j .1 <i j -v 1. 1 <to Lajti^. .cjLiI 1 11-sJI jL>«jl jiju V (_yjJI 2 j ; , >■ 1 1 cjLcI i ..II 
(1jHlr»o! jc^L>. (Jj^l 'i ^j 1 - 1 L^j^ ^ i i^>t ^jJI) 1 juJj^'C t nl ^L>. (j^oL-aJI 
«Llalj_o jjl^ isL^/^c i.~i-»- 1 is>\ ( _ 3 jJI Anne «(jT» w 2liJ 1 590 ^Lc jjjjJJI ^1 
3 M,i 1 ,itl (-, 1 ..jj ij.jojLl! LSjj 1^1 John Craig jjj^. JJ-^- 1 -" w .' " * ^ 
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^jc-JI Jycho Brahe ( _ 3 _as!j_> ( _ 7 SLLil! . jjjj-JLi Hven « jf aA» 

t i^l ^£LU ^Lt-£5j^l CjLl« (j- 0 CjLtLut-o 4_]jJ OuL£j LuA\ ' lilj -"-^ J_La i-iIl_LA 

^La j<u .j-j-uLj CjLa1jjLc.jJ 4jjjL^t3 id i i nil (j-a d a b x a CjLsjI 

Cj L«JLjj ^1 jLa-~i i ..Li itfjL^sjl isjj (_gj-J!j i ( _ T jt!j_i JlcI i ua Kepler j lj< 
j£LI! 4^j^>- Sj^liJI 4_Lu! jja j-^j <J"!"' ij- 3 o^Lh '"'^J^* " J^hh 1 ^ 
Isaac ^j^j^j-i Jjstu/I *JJ^ o - ^ u^Lu/VI j^*^ J-^J o^Lh J-*^ cr^j' ^-^J 
j 1 1 juk J£j t(j Ckc f_yj\!jl\ J i aAll j laj|) 3 "jqjJI ^>L«JI Newton 

U 4^ ^ '"'^ ' '"^^ JJ jk* w**'^ J^^'"''^ ^'''JJ^J 1 a! J "»**' ut\ j i" ■ Jt"J 
(jlr q\£ 1 960 j»Lc jj>.ljl u-^-J ' Llj^ I ~*" "' ct^' ^HjLp^"^' '-. ' 1 "l^a-^lj 
I^jSjjlj (jl Cil j iXLjjJI ^j^j-ojJL) jj^jJ! 4j^_)LiiJI jjjjjIjJl! JLua^Lj £^uij>. 

(jl liilj (jJI ■ a-Jal iL^. it* i ill V S|j! o-iL£ ^yll! 4_uiljjLc.^iI! JjljijJ! 

((djj I i la « '■» )) :j_j_uLlI Ij-jj^ 4_ljJla Lgj! j <_ n i hIj->JI j 4_uj/L>J! CjW! 

3jjL«J.! I jua Lai i in- It Sj-i^Ltil 4jSLuLCj1I JjLu/jJ! (j-a 3 jl>.Ij c^jL^ 

dim 20 I jj** w i *--"* (_yjJI CjLiI i ii -»JI «lj^>-l O^' Li-iS»-a-i iSjjLtJ.1 4_Lojjl^i. 

pjj ^" (JjL_oJ ^Jl>.I . JjjlJs.} jJ^L>. 
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4^UJ| 4liJ| jK^Vl ^Sh LaJ-LC: j . I4I 

4_^L>.j 1 Tudor Sj_uil <jJj_La j»LS JlSj 

CjljsUa Ji" 1 n" (^^SLIj • (_£ jjLajj-JI jliill J-Lo tiiljj 

Sjl 1 11 -sJlj j_jjJI 5Jl 1 na (jjs dljiojl 4_^>.jjJI SjLcl 
2_jj_&^j>. ^£.jLj_aj f-i-^J c ^!-y- s LjLiii3 ,yJJ Vjj^sj 
J^J iSj-jjVl SjjL^JXJ 2UI,,.tl O-aUs jJsj •(_£>>-' 



^JLlJI t j_^ I ' j mi 4_l3 JL>.1 
J>^>.^ V 4jf j_LU M 1 Ml 0 Ml II 

I^J I I (1 M l I I ^jJLc ^JLjJI i>jL^J 

I 1 I I Mil t * I J II L^jl^ 
jl i^yMAJl tiljI^JLa 1 1 ir 

(Kircher Lijj^i) 

I'm 'r-Mj J_o3 ^jlj .^JL^-yil^ 
' ^laj^l t jju 4_L>-Lj tJ ^2 
J-ti-j ^ d " 11 "° 

j^JI (^<JLjJI (j^Jj^iJ i2jjj,l 
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. aLic.SU j_a (jJI ^LcljJJJ 3jJL^iJI ^^IjV! Jj^joj 3-aL*Jt cuLCtuI! 

(jjjj 3j_/Jul_j_a j»!j_«J! (_LaL£ (_Ll>- (Jjj^o ( __ r 3 JJ^I J-i^ iiD j (J£LJ (jL^j 
j ' ijr II j ifr jJI p ' ga c L^jLi L^jJI lJJ^) ^ * I (jr*^ ' d ta^il J l4 --^! (3^^" 

(>_jjL«JI (j^LjJI jAju Jlj La (j; jJI j) I " j ^ " dLi }Li (jL£ mS jJ! juju>J! 
. jujLaJ! (^Ula-VI ^LtoJJI J-S^ i4_oL«JI JLax.Vl (jj" 1 .1 a tjicj 
LuLuj/I L^lLajiia ^j^j jjLCI! mJ jill (j^j <-l!^H! <lSj Laj 

I580j 1520 ^.aLc (>j LuLxa/l ouL£ jJaj 

jj_a d 4_ge-iia] I CjLuiSLI! ^1 isLdsJ il£Ljj_al t_!jl>.j ■ La 1 uj m" 1 11VI 

£j a 1 all duL^j . (ISLjj-al) JJ^><J' pJL«J! (j-a I j La 1 ■■ I j I a '" duL^ (- _ r jJI jj-iSLII 
sLu^jljill (jjs Sjj£jla CjI <i-r iti ^1 Sj h'i 1 11 a Sjjj^ij (_p3jjljj 4_uLl/-uVI 

»> ■>" < ..I j a '*» it_jj^>J! Tj j~ (ji (_L_^j .tixjulj-J! 4SLUI p j -1 c '* duL^ (jjjJI 

J-a-so 4 i jii 1 11 I 30 4jj j mi t (j-a Q-Iilla -I I 588 ^Lc jLjI 'JL>*^ (jLuj/V! 

^yd LaJj^s 3ji$! i_d]3 J$ (JlJ-JSLiVI Jj^'""^ 1 O^J 8000 Cr^ 

i£j .3 nnni l97j,_W>j 16000 
j 1 11VI ^ , ojL^ (j n'vt II (- _ r lcj .SjjLUI 3j.iL3j I ^j^^ U>- jl 1 n" 

<-. r \ taJj 1 JL^j ^_i_uaJI * a " " JJC L^JcSLIj ^LlSIUI ^^LjiJLi 3jj|j_a 3j_u^ 

(«J 1 jjljlJ! tiJL^jl S.jj-iKj'^l SLlSJI ^ tiJjLojs ii^Li ^ Sj^-iKjV! (jiimll 

p 1 ' ^ I J i4_j-il < 1 11VI (j a 1 ■■ II ( __ r i jG IjIj-l^sI ' a-taj^JI p 1 1 ■■" CjjLaj 

cjLs!j_>J! Ij_a juj- "1 1 11I j SjjLill (__ r lc, 3j_uSL!! p^Jjji^ (j^s |j '1 2u ■ 
(j^ui oLtw Jjj/jjj jLiJI L^ lOlj^tiliLi >L«j (jAu 

(j-a • ' a ' ^ p^Jjij-tHi jj- 14 -^^ (jl 1 1 nVI L^ijLd (^^3 j^, jJ! ^ mi /! 

t My J I <t J-^ (J Mil dut tdt-O* (jjl iJll^Lc 4_LliOj_U 76 M?^^ (j-ll I I 11*^1 ^Jjt^ , 

. (_L->-j I 00 (j-a I 4j_> Mi jtl p-flij^l 1 n->. OuL^j id ijii 1 11 mJ I j-iKj'^! j-^oiej pjj 

Ijljj^ i]L>.jJ! (j-* ( )1 ' Mitl 1 a ' aa * (jt (^j-A 3j-t!ul_us cl^t_uj ^j-^- La ^JSLl tjL^j 

.4^- Mil a_^I. 4j*.jIJ! 
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■ uig (j-o !jl>.!j j»L*laV! ( _ ;r a jjj_<jJ! jLjIjlU! jJLJ 

jJiJj (jllaX I nUII I My.tl cLj^ ja^, ojsj ( _ ;r 3 sLjj/ljjJ! j^r" i n" < __ y IlJ 1 jjjjVI 
'4_j_al u&j i nVI <Zi\ i ii i ii j-Uj 4jrl i u-ll CjIjJUI Lufc i'tLiJJ.1 *L#j>JI ' " i J flj 

aJI£.j i Lb Lja-pJll joJLui! 4-uljjJI 43jj>J,! i. a i .n t-ij-hi J T~ <2>c 3jj>-Lc 

«t_Lt-£s jJiJ 1 ji t_3l Mi"i^V1 Ju^aj c^jL^sI £ 1 3-*-") j (j-tj _iL_uJI ^jj-oJI jj-* 4j>.^Lt1 
*i i ii"m C^jL£ La Ij^Ljj i3j_aL»J.Ll Lu-La Vj . >.'aj 4-ilajC. SjL^a i(t_!j^>J! jl 
i4_lL>J,Li ' a ■ aj3 4j^e_JI Cj^L>.jJI C^jl£j . tbj5La]| JLajC^/L J 1 -»"■" L^jLi 
tA \ <<~>^gaJ1 jl luj ii ^ilj-jj . Sj-tl/LtXI 5_i^jJ1 <JL^t_a j^i^i «L*_u_)LjJ1 w a u 
L*j!jj>.I t—ia-l _oJI ' 111 ""J"- 1 Ljl»c 4-2jjJa j_uSL!l i_3jjlj jjSLj ^oJ 4jI VI 

Caj jlj> (*Mi5 J - *-"- 1 La J <t* 1 I 600 ^Lc (_^i>- lil! j <— Sj-kj (<sJj) . L^a! JLitjjjjl JulC 
Jj^s. t_sLl£ Jji ii_j_jj^aJLl!j 2_uj\jjJ\ ,j_a cjIj ! i .1 Jl-k-jj 1 William Gilbert 
tuLaJLt rt liJ^l i 11 i im ( _p3j^l (j I 4JLjJL>. 4_J3 1 (<ta-J1j 4_j_^i_iii_uLLI 

La 4-i^jLi.j itdoiaJI 4jSajaJil tiajlj_>JI lilt jjt *L>.Lca]l ( _ ;r 3 q\£ La j<ukl (jj 
i( jjja^ajjj^ 4j £J3j (_£ jJI LlajJI J Jjj . SJjalaJI 4jjLajJl Cj^Ls-jJL L^la 1 <"n 
tail (Jje-LtaJI (_J j~i 1 u-ll ' J-"J-II I j A uijSi (_^lll lSLj_)-al (j! (jJi La JLjX. 

C1j^L>.jJLi jiLLflJI (^jipaJLI SjLtJI (jJI Jug£ J^j njuJI di! 4j^IjJL>JI 

Jjjj ji^j -li^ 3 <j-° ^Lut l^jL^ (o^jI (jjjLu/I f^jle. 5J^j>J,I (jJaLUI ^1 

tfJ-A fjj& CjIjI j 1 11 II j_a5Lj/ L^-i -ijj^y i-dJb^ i4jj^txll " ' I -^^'j^T 1 

^J^-LaJI JqjIj^>JI oJLA (j^-JJ tZ^p- i4jJjjJI 4j>.I j i nil c-JiSLa ^LtS (j-a ^LVI 
j«JL«_L SjjLlj =La_Uslj j^l J-aj j La jJI j^l j_a (j 1 -^ La^ 1 J lia^Vlj (jSLaJil 
jj_a dJJj j-j-C. (^1 i4Ja_AlJi,l j-J-C- (j^La^l jjij CjLal 1 nU w La «JJ LaJI 
ljju^5_a (J£[ uua jLajil U-Laie-iSi LCla (jj^lajl 4JajL>. (JluL*! J^j .CiLajUU 

.4^. Mil 3_L^a iL.La:'^ 

Laj_<j_C ^jj^-^UI i3j-^1jJl i^^-i^. 1j^<ili-»_a 4jI g-L>.^J ^y-kaju jL*_J1 

jjj < _ 1 1 La La >i t L 1 £j Ij-Sj ^jl jJJI Lj_A Lj_AJL>.j jL»_lI1j (jLL^-lSJI (jj * cJS*-*' 
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SjlcI i u-ll (_jjj>.^/! d j i 'ij'ij-Il JjLj/jJ! p-o>l (j-o (jl£ jlsj . 4-LuL-uJI (J^*-<-u 

«LcL_u (Jljla jj_ajJ1 Q (jr*"^ C ^^-^ 3 J"^ 4^.L_oJ1 (jj-tb^ i (j- a >^' Q ^ Slj] 

»" ( nVLi i_dJ ijii i nil ^Ja jJ, Jjj^ jJI jj jl2jJLj ^L*_b jLxjV! (j£Lx-ij 

i *j a • uJ 1 cLc j-i_u La 1 * 4_jJ_ajJ 1 «Lc L_oJ 1 ^ La - 1 4-X-Lfl-uiJ 1 4^jl>. CU-jjS ^3 
(Jj?e_<_ujj 4-X-Lfl-uiJ Li (j-Lt-a « cLLloj_uJ 1 ( Jj^-t-u.a » (J -<i-<-u-i (j-o L>. j L^>- d La - 1 j jJu 

. ^ 5^jU^t 1 1 i .it 1 

^i-iJaj I jj-a) 5_j J L^-t-uJ 1 ^1j-j>.^1 ^jJI La 4_S_jj_La_i t ^ ^ J ^jSLaj SjJsljILa 
JLt-ajJl 1 Jul. Lil j-SjJj j^t^tl jj^. J^Vl <j m q ill II 4_jjlj (J_uLl3 C_)L_uI_l^J1 
3ji£:L_ai1 Cj1j_}^M (j-* ' O^J- 3 ^^ Jai. 1 3 * a (JjjLoj I (2>^-4-i (jH-Il **djl>^ 

3|jt ( _ r -Aj (c^^jjij_l1J1) SIj^-Mj *l£jI>^ £j-^J^ o"W^ ijr it 3 

jLrtjVl ,jL^ jJi^ LlLJii • (^jualjVl ^>.\-u±A L^a jLjr-"i i tU LjIjjJI (j-uLuaJ 

(_-t-L-ui-J LiUjij t < L-i-je-J jj| Lalj ( ' J ' *aj (jl Lai ■ Laj>. 4Jl_i_u-o .iJL^a ^jLSLa j^jJI 
Jl^j .J^iaJ! ■ Laa. JUJLajJ cLaj^J 42jjJa J^>-J ( iL ^ C ' 

fiL_j_j! J—lJI tuLajij«ILlj fililL) p 2j ^JJ * ' Cr^i ' " M p J ' 

.4JU-jJ! ^j^.^aj 3jj< iSJI (^jLcVl (jjo JjL* pSLiJ LiliaJI ^ |jj>- 
. <U^aj 4 <i i nL>. 3JLt^o ij^^l j-f^- 1 ^' SjLajil iCjLlUsLjjJ! (Jlul^ Jail 
d c J .' *° " ^ J " I** jljjS (^r^ (Jj i^^-tl CjljLiI! ^jjLc SjUtjJI c^l tali i JLa^ 

lj-uj*C i u Samuel Pepys t_y±±m Jjj <i 1^3 (jl^ La 1 1 650 j»Lc j^i-ljl (j^j 
(JJ * a * jj-ijJI 3jGLj_u^I ijr 5 JUJuioJI ga a III t. (_i-mJ JsaLo^Li t. (^->1 4j| 

tjLL) . 4_i_Li3^L! Li p ^ " a j * " cA-y ^-i^ 15 -^' ij^?- 0 £ LjJ-«-«-!l u*-} 
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J a ttl (^i^ (jr^^f (jLAJI (^k: (j^ ^ •(Jt-tuJ o' <3^' ^ S4-l1u}UI 
(_alj_ZuLl j«_£3j_<_l ( _ 3 _3 Ijjj/jJlJ q\ (LLLlUs I^jt j ir^ijl jLej^l =U^-a 

t_JL«J! (jjjLJI (jl^ jJsj . 4 <i ir-iL«JI ( _ ;r a cjLlUsLjjJ! ( _ ;r a <ji_]j alia jl 

j^jJLcLili! SjLajJI jl ■ Lai j i a II (j-a 3j_j_>JI j! id j a Ir Sj^>.| ^^yjuLi^s 

<L-u jJ#II 4jJ jVl ZLpLuLalll |^ jLII Qj^*.' I ^jl£ j . (jij-m-JI JjU , „SM ^ 

i .ill I i ir-i £>3j 4jjl3jJ.I plr j 4j.I i .ill plr j lilLa] Ij 
CjLj_aix-a j n Co i^jLII 0 jut Andrew Wakerly ^j^lj jj jj| ^i>>j jl2J 
^1 JLy "i ( ill £-a jLScjJI A I ir-ij-i j -> ■ aj» :4jLj£ ( _ ;r 3 jjjjjJlj (_£ jjl jj_2ll 

tuVI £-jl_^s j^l j (jL^ . 1633 j»Lc: dJJij Kii^-MIl tuVI 
jl j se 1 d i t n 30 j^Jl^s w I C d i i n ^ULj ^ a J * a <L*_ulj jj CjIj JLlII dul^J 
>l_Si (^Jj^lj (^Sjj Cherry Garden Stairs «jj_ujj (j-SjLc- (j|j_uiij>> 

- La S * II (jlr tLa^JLa ,_£alo-l JlSj . 1665 ^Lc ^J-Ll ^Ll>-I (_gj-JI j j c LtaJ I «Ljj 
<LajJLaJI 4jj_JSLiVI 4iiILi (_>-ajJI -SjljJ C u i in < ' cuj 4-aj>.jIi]l O-a-i) . 4_JLlII 

t 4-n-Lt$rJlj <LutjjpJI jjjLsJI t 4j^ i uSLllj 2->j-» , ^tl j| j^.^/1 :uj| i n-sJ| jsi^. 
(JIjjcj (_^<JI 4jS!lflJI jj i uSJIj (_gj Anil <— _a 1 i n-»JI . i_4jiSUI i jjjJLI j-jjjj 

■ 4jjl n i nil j»Ijj>-^/I 4^j^>- <— -> I i ii*>- I t-> . u|^j 
(Jjj^soj pLa.1 i ii U jjjiLlS 3_i.La_c JjLjlaj jjijtlj_i : 4jj/ jLi^JI joJx. 

■ 3^ «<* cjLal i ii Uj cjLcLajjVI 

(j1_alj^JI j<uJL2jj Lgjla.! i na £js 4jjj£LII CjLiiilLI (<ul»J ".CjLiliLtl <_il i n-w 

,oUijjLc.^iJI ituL^UIl iiLulilill Jjlj^JI ^IjLiti^L. 

Luj/Jtla dilj jLjolj 4_UL3jJLl (jjtij/lj , ,.tl CjL>.Ljiji :4jjl3jJLI jai^. 

La^Ltjl iajjLA jjj-Ls 4_l3j_Li Qjj _iLj^E_jt iCjWIj cjIj^VI j»l jielLj/Lij 

.i-ii 1 1 111 I JjjLlII ^j%j>.j ailaJI jjx. >_il i tcLa 
^1 JL^-**i i ii Li ^ ' cJri^^J^^ c^^J^^ ^ 3^ ^y 3 - 5 * * ' " (J-^L^ • Sj-iLjlXI 

.^L^JIjo^l 

^IjjI ^ujj^ a I JLsejxtil iLijjJo ^uIjljj 
<a i .1 tl J/Gj-SLJI JLuajj ijr 5 CjLlLjjlJI 4jr 5 5_a J-^"i i .1 tl 
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^Jj La II i_La^-La^>. JljJ_t»o Jjjlj-La :((j-aj-JI cLagj «a) CjLcLj_o]1 «Lcl_Lt-£5 ^o-lc 

• (Jlj}3-JI Jsa^. jj-* ^IjGjI 

d Uj w ^ 4_jjj-Ls Ltiajl >oL t ibeJ L aJ (j_u_Jj pi o^**' i q * ^^pajjiJIj (J^laJI i Lajja3* 
jl jJLoj (jjjJaJI 4^jjtl SJjJlC JjjIjJaj ijLaj^l Jiic JJLx_o oL>ol ( _ ;r 3 sLSai! 
^Jj^lj I ^ r- i " il 3jjJL>- 4-2jjJa .4li^j^AJ ^1 n Mill l-lIsjI I <_slj^e-iVI 

. <_slj^e-iVI i ii -»J 

^.a (j-I^'j (j-*^' c-jI i ,i-kJI j Sjj/jll^I! ^ SjjJill! i^jLiI! '.tiliil! pic 

J j-5j ml I J ( _ ;r u3Ltl c-i^l J^LJIj jyllj (jug ."ill 2^jj>. J 

LjjijjI 4_al_C 4_^j-j>. jj-* 1*0— 4_j_Ll JlJ I jjj^_u 3j-*_ol Sjjj C^jl^ JLaJ 

4_j_ajJa d i j i r-i CjJIj>.| 4_i_LjJ (JK i"iI oLjoLjj <(4laLSJI A i aj i*C tl » IJljjlj 
2_j_j_ujJI fijiitl oLjoLj 2 j 3.J t 1 SjLjJijJI (J^b-VI £-° lilta j<ua- . .i'tl jLSj .2_jJ,Lcj 
JjjjJa j^)^ 3 ^ ""**'" <— S^-*-" a u LlLjlII 4^&Li^aJU ^ji ' So* « ^ i 

Laj^ta (jl^ i_£j-tl J-°^l iSjLjLiJLl (_ps^j_flJI » LLlC I £\_ul£LaLlJ 3j_>JI JjjjjJI 

lil ^jIIj (^jIjlII j>o J£ j»!o£.VLi i_JsUj (jl^j 'W>" ^ uM- (JjLu^I 

Jla^Lc: .Jja-j ^-Uj £j^tl .iLuLo^J! SLjSLJ^ISLII 3 ,,i u<tl (^11 Lu»lil 

jj-UJ Jl-±*JI crV (4Jaj|j_jLA j-JlC 4^^>Lc i4jLcjj ^ it a 4ja^Lc) 4j>-jt ir-i 

. llLJj31£LIIj jj^jJI (j-o Lu^-II ^-<u->«Jll i " ' I S j La jL»jJj i^jjJI 

.(j-^JV' *-3J^JI J-o J^lilll J^AJI j^*^ Jitlj 5J^) 

(jJLlI 2 * j i ,i tl <LLajJI dJJj ii^lj^u^U Sjtjli jju jjLSLa (^jLtJI j-li!l Lai 

2 a i , II s I LaC u (j^ij^Iu 
(j iii -»■? j ,^",al Li^LSj LaLLaj JUaj JL^C jLLa 2 , .nXll mint Jl2J 
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j^HJ jajinjJ! i n a (J I ^s-^l 

^-j-Us! ^JLl ijr I! Lai <w it>1 aLIsoU 1 JLA jju ^qJj . 4_u_ajLiSLI1 ijr a_u_u^_L1j ijr sr J i nil 
L^LjLc, 4-j_o_Lc jjs Jl*j <JLuL^ (_^JI iiilLillj CjLlUsLjjJ! JlLa i(_£jj>.VI 

.(_£jj>.^/! 4_uuj/jJI .sLj£.^/!j ^ i -« Att Juc 3-3jj<-a 
JJJ^J cr'j^" 5 lutxaJI I gjljlaj. ^-^LusVI 4^j^- CiTjiJ 

ClskIlSj t4 i nj i*C tl <J Ul , ,, (jjlj-i (j-o ( _ ;r cL<ii>.V!j 'I i -«"aVI ciljl mil j_jj_>«jj 
4_a-&Lm-ll ? <i OJ 4-ut_ijIaJI ^laJI J^s- CiVjl i ."ill j»Lal t_iLJ! 

4ualaJ * * & JJJ LaoH 4_ji_aX. C^jL^ .CjLlusLjjJIj pWtl jj LaJ £_a ^cjs- i u il ^J's i"i i 
(jl VI iCjLalj^ejV! (jjs j_uSLI! (JluLcj '<jjjl _jj<J! (j-a j-J^SLi i " ■ a ' ta ■ a I J 1 1 j j i hi 
«LLaL£[lLa cLjJLjJL>. Sj^oj ^\ mi j £jL_aj! (jjJLJ! 4_)L^J £-a Cj JL>.i 4_lLjjlI1 a JJt 

jlaj i ( 1 727- 1 642) Isaac Newton 
^JjJl>. _}L?e_i! ijr s ' iLq ^ tl LiLq-c LjL_ujI ^P^jj ^jl^ j^Ls i4JiL^_jlu_u1 (j- 0 cjLcLj_u 

ijr JI tj^Ltll (Jjj_>o tjr 3 id_Ls jj- 0 tj^H^J-* 1 ^^' J-*^ i L> AL ^3 i J^ > " % ^ O^*^ 

5_iKj ^Utj ^1 juj_>J1 Jj-=kj ^^JlJI (jjljJaJI jL^ejI JjL^ fiLiSLIj ic_«_AjJ1 

.iUI 

4_i-a-SLII j SI) ta II Jj-j^ 2 'jj ■ iU (jiso 4jjJil)! JjLcoil (_Lt^>- Jl^J i£|_La^jJI 
sLlL^C I (jlr tfjut j^j-j Lui j_oj . (3j_o JjV ^sjj liil j (jL^ La lj_u^j) 

I." I I II J 1 (_y-$£ 'Lfj^' ^."* L^JjLaj V 2 LLC £La_UJ OuL^ (jyjJI 3 J l'r-lLjjJl 
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. (_gjL«J! J-±C- JaLiiillj JjVL ^LLiLa SLo. J-^-J a ta2 I (j-a J^l 

^Mi $mJ f mUaJ I (tic 

Plato (Q^MaD L^lj^JL^ (jlfT^pJI ^La-JI d^L^liJI S^jjJ^I c^jl£ 

. 4 m, j uj aj 4_tia_3 L_Lj_a jj_a^ (j-^_Alj»j J-U-)L) a i(j-^_>J1 tiUj 4jr 5 

(jjJljlJLusjLi I gj| ■ I j j .".I ijl^j Ellea « LjJLjI » ( _ ;r a sL-ujjJJ aJJt cjj^j_a-ij 
LaJI j-iSLall! (ji ( _ ;r L. (jLtjjJI LjIa! (j! jd!l iZeno j-yjj Parmenides 
<■".■»- j ir-ii ( _ ;r lJlj i LLiLail 4jjL\JI (jjjLi^JI (j^uu (j^. ^ I V"' (jl L-J LajJ 
•.jjjj Ji_j_Lj_ajL (J^aJLl ^"ia^ . 4_j_ao_Lll LuJLl (j_a ^j"?* C^e_u3 t I «L>.j jj 3_3aJl_a 
. « JLs-ljJ! » _ojj/ Jl>- jj V i I » a Sj^-S 5>J^ -^*"J Sjfii (j! 

» tfJLA I j I » *.~ (((j^Lal)) LmlaJLa J^>-JJ V 4jLa idl! j£ j_a^/l (jL^ _aJ jl 

l^k ^b) 

. I j . ..A , aK t (jr^ i L/*-^l^-^l (j_a ^)L_!ol ila-fl^ 1 r 1 < r-ij 

: (j^ajJLlI! <j-GjLuL!l Jl*1*j 
. Ijia-lj (jjSLj (j! (jSUj V *lj^*-? <d La (jl - I 

t^-AXeall jjA jj^i JJjlII fiLuL^j V 4-C j_qj?e-a " J uzu_c ^ p^*^* (j^ ^1 ~ ' 

.4jL^j^L!l ^jl i ..j 4cjjijJ,I oj^J (jKtl (0-=tuJ! (j|-3 

I 1 J j )UJ CjI n K ILi c_<-kJL!1 jj* I i j la! : iy. > j t nt d < i ? a j^tc (jljtljJI ojut (jl 
w 2 i j Lilj-3r "1 1 1 p i ii-»J1 (jt (jji^. ^-yj L^^i^ i*-^l-!i ^-aj .i_La_lljH]l ^JLC 

^Lxi.} d , a a I * " a) Lxj-Ia-1 *ljLc j^tij (jl (j^Laj V Lkjj_<j/ (jlj i LLilii 

, - 1 1 . Vi a I ~ 1 1 ojufc J . >.'alj . L&j_i£, (jjs 2 I j ^ » ^ (jukljj (^jjt (SLaacLmJIj 

V Vj! .A J_Lc p^j i ^ j^Liilj i(A I /a i ,i ?t) SjJLa^s dJa^j (^Jl J'^j.- 
ijJj^tHj (jl (j-SLaj V (_gi i La (jLCa ^ (jL^ I jl VI p (j i .ill (ji (jSLaj 

V LoLj .(jLSHI lj_* (^-3 Ijo^>-jjs i ..ll \jjt ,jSLj pJ lil (jLSLa ^ p^ . ..II 
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(jLa i Aristotle jla • uj? oj-ujjj Aquinas (jjLb^I i. . i "^jj) -(.^-y-S 4 j ui 

.(34>a. ^ rtJLtll l£J^j <Gf (yvp iJjVl jj* 4U! 

SjLcJj lJijjjLLII qj I c ^IjjJI w I c i_i i a S p & > j j OulSLa , I j"l jj 1 . 
JlSj . j_Ua (jjs 4jJL>. 4_loj^5J Cj!jLi£. jJsl^J! j^yfl Lil^ (jj jlll i_ijjjijjl 
Francis (jj^rh 1 (J "J ' "'b-^ ^> (j^'-"" 1 -" Cr'l Ur^ J y jL » l " ^L*1*VI j^jJ 

1 3_j juiSxl I 4xi/jjiil j^*^- (j-^ (*^*-II (j ' \' o' (SJ*^! <j-° .Bacon 
3_jj_UaJI ^LlLo (jj-Jj-j-i oj-SJLi! (_gjJ!) J^lSijJIj JjJsLojJI <— _» 1 i ii-v 4j>-j jjia 
• Lgj iJ? 3t ^_^ll p g-uill <l ' ga a I ***' I ( _p3jjLLll Jut£. d j <<->La]1 

Ji^ i_^0 <) ^ ' <Ck:j-i_u ^jjSJls it j-ajJLj j-a (Jii-4_ij i S 

J_Lc CjJL^_j Lo J-Aj nit! Cjj-jju 1 jLb iV = s/t ^| ^j^Ul (j-^J-^' 

I nit V j «L_j_j1 jJuVl uiU U _j j-aj-i <— flj ' 4^1^-11 ijr 3 p ^ ui ( 3^'U £3 1 

p ^ ' H ' ^ 9 J **' * JuLCJ ' J a LeaJi (jyJ^- J>JlJJU-i3 jJ^L>. d , ^ «^ 1 *" a p U." * a 
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j^a^LuJI 4JL>. ijr 5 4^,j-i_oJ! j-jii-J J Jjla ^j^SLjj . 4_Lt»_a w i lag ^J.'**'^ J ax^all 

JjljlU! 5JL>. ^jjs Acj-uJ\ J-J-«3 <JjJ>-t Ljjl i 'i a (!jLcL^5 p g-mll LaJuc) 

Cy i Ijl^. 2 U_, ,„ , tl LcJu-&I lila . (VjLj , nil LajLLc ^i) 

d j i^ijVI sLujL>JI (jl LlL^j i^I^JI 3_ajlJLaj ^LjjJI 4jsj>.Ll!I j-jiUJI J Jjla 
I j d ' a 1 L^aJS (jj-^* N J * ' a ^ I ^Lut «Lcj-*_uJ1 j^^LajLi ^^-^-3 ^*J-II (J^Lt-II ijr A 

^1 1 n ~^yi ^jl 1 11 "i Ll& cjjLalb LLiLs ilU^j^J! ju^. 4cj_<jJI ojla S^Ljjjj 

^■jl 1 iul\ IlX^Jj . cLlUsj^M «LuiL>JI Sjjs j_uL3 Cjj»o Ij^s-I Ua J 2 i •■ ila-d-i uJ (_y-"-!l 

4_ljLjJI ( _ ;r i LaJLS 32 _i jJl2jj i"1cj_<jJI a S ~j J^j-J 4jjLj 

^^pajVI i^^pajVI ^1^ i '■ (_yJLc J^>*^ tjLSLa jj-* d 0 JL& j-jjujj i4_uLj 

. g j^ajJLl 4_j_u3j^/1 4_u!iL*Uj 3. j-ajJl_l ^jl i n**ill j-aj-JJ 4 L0L4-I >."■ 1 njl 

(I j 1 11 Ij) LJjjsLJu j\ Lj-iisI ijjj^tjj (jy-iJI 1 <*^j^>- JjlrsJ 4^c_lLLij 

j^SLsj 1 L2_iL<j/ I aljj q-xcl (jH-JI jj-^J-J' j*l Jiir" i uuj 4-ujL>J! j-j-jLj 0-><j 

:<(4^j_>J! CjVjLkjd) (jlr J j i a >■ 1 1 

(i) v = u + a t 

(ii) s = u.t a.t 2 

2 2 

(iii) v = u + 201. s 

(<— ij -'^11 (j-utJ iZjVjLI! tfj-A ^ 3Ja2Jjl) 
(j-a 3x.jjiJ*-a 3_aLc Sjj lqj cr*-*^ calculus uq\ j i n-w )) 

(_gjJI (((^LkII q\ [ i Lol .4jj^5ci «G_iLii Jl^.Ij^ ^>l JLa-" i nU ijJjLuiil (jjs 
J^>.i (j-* ^ i ' a ) ^l_5 1— LjI MiLtljj L_iibjL>.L)j fiLj_a^_JI LuLo* 4-a JL^-"i i n 1 
il_Iai_Q£.l (jjijill i—iSjj (_gjJI J-yj L^Iaj u ■ ul jj^-II «l * * la i a 1 1 3JL>JI 

till j JiLo JljJi^j- tjl 1 1 p. ^1 j^l jjl ^Lajcj Lul i3JljJl>. i " 1 1 se I la i a a j 

.(jj^jj sLcJilliI (_gjJI 
tjJj^tlxXI yo yo ^j^_jJI jjJ^-U ^jl i i Si5 ^ JLa c/^-JJ J^>- 1 (JLlui i_dl_LA 

(J^j*. ' a I rt 4_t3jJa Jl>.( i *'M i n i -iJ)j-« jjlj- 56 - 0 L^J^ ^J^-^ 



(j Loll *^ ' ea sej 

S = t 3 - 4t 2 - 3t 

^3 i tU ^-A La <J1J_*_oJ1j j d ■ gal! 3_)jLt_u^ d La.sc HI 

lj_& (jl VI {j fl-LcaJI (_gjl i n"i «G-Cj_<j/) njj'C i nil jj* LlLl3 jjojJI 

La . I j ii i,-> (j-ojj ctLailll lLIIj cLcjLcuj q"^ 4jjL^JJI 4lIL>. jj-ujJ >!l 

4-jJI JLl*j SJaLLa Qjjisj Jljj V 4jLa i 4-LaJu er^' cr^ J-yj p 3 ' " U_9^J 

4jjsj-a 3JL>. LgiSLJj 4jL^j ^1 (_Li^5J =LjT ^jt ir-i i4jjj/LlLI <Llajell I ( _ ;r 3 4^j_r»JI 

I J-^L-uLi (4-i^VI) 3_.k-,ltl 3^: j.^! 
j-_jjuJI <Jj_*_a Lul ^1 i(j_ajJLJ d 1 1 ii itLi <L^I i u U i"i t ti^p* t^l (^LaHJI 

jjLfl J- S-S^LkJLi w la »" 3 U , „j" II 5_cj , „ || (j| Lxjj J I au£\ 1 w ^->HI 
I i ft) . ((j_aj_LI 3 j i n rtb 3_a| , ,iU ^j" ui a J-Aj) (_£jLcuj 3jU-»ltl 4^,j i nil 

dt " 



JjJaLaUt <— -i 1 1 n-»J (j3a_u jj-aj (j^ (j" All 3_iL£LJ leibniz (jlUijjV) j-aj ^ 
(^^Juuj . 3 JLkjAI CjLjVoJI «ljj>. I t_yuu ( _ ;r 3 VI ^ Jii>-"i i n" Jijlj pjj O-La /h I 

I j»Ua ^pj) | Sj-li^sJlII 3_a| , ,iU dJJj (jjt SJi^iill tilLS ^ 3_cj_,_aJ! (j'-^p 

4_ijj_3 3_a| i , ijjjsjjl lju» (j-^ ^ "J ' " jj'^ a <j-°j (J^* - JiW^' 

(jLufcLLLa La^jl jJLojj) i^jlj-it-a I i int La^iSLJj (j-ajJI I JL^J j a l ga II ^j_a 1jL>. 



t 



:3JLUaLaIL) jljo LiLa 



V = = 3t 2 - 8t -3 = (3t +1) (t - 3) 

: LaJU£. j flj^saJI (_gjl i n" (3 jt^-»lin S-^^l 4^,j , ,i t| (ji ( _ ;r i« ; J I j-A j 

t = ^ j t = 3 LajOii (3t + l)(t - 3) = 0 
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^jl i n**(T1 (jl Jl^o 4j_oAj * i^l i uVLij 

_ dv _ d 2 s 
dt "d7 

<j-Gj_a 4i)l i ii U Jj* tu ui\ jl (j-ojJLI d 1 1 ii ilL 4cj_<jJ! Jjl S3 oil J 4ji^. (J-Lajcjj 

I i t j j I '<* a = = 6t - 8 j-A jjj-JI fjL-uj jjLa ! jiSLaj . (j-ajJLJ <L-mlJL) 
dt " 1 

i nil I n^/q (jjSu (jLTLajcllI L-Aj it = - — j t = 3 4l}L*JI ajjt 

1 ^ 
. t = — La JUx. a = -10 j it = 3 (ja£j LaJ_t£. a = 10 J->j >j a ■ -»H i na 

Lx-m-fl-j! £-a jj^jL^s OJ^- 1 i(4jJLcoJI ^ a-L<Lll JLa-flil LLfli Lc-c£Lx-ij) 

(_LaL£ u^j-t-i i " j a ! jLa . L^laLCj (J^-><-i j-yj Lilj Lai 

jj-ajJI JUX. j jjLoj\ (_£jLcuj <1cj_<jJI (jl I i eaj] (Jj*jju (jl LLlLlS 'J-yj d J ' a 1 

1 0 Ljjl i ..a ju jux. £_)L_ui!l ir-iVl Luj^Ijjj * jj (Jjja SjjIj — = t 

Lgic j<^*Juj ijJJaLu 4^j^JLa ^jl . n"tl ! jut jl£ Uj iSLulill ^ ^Ijls! 

4_aLal (j-SLj j«J J-i-JJ *l-J-2 J-^J lS 1 -^' LtajJI Lai . jjo-lJI ^LsLu 

4_J_L*_aJI cLCj-*_u]L) (jj-tAJ (jr*^ «4_uV1 4Xj-*_u]1 » tfl ijoi n La L$_i3 ^-^J>I !3 
. (jJbuaJI duJt[Ha V 2j^3 J}L>. 

LJLU (jL^ Lajux. (jjoj-i I j a ^"Cl j^ill (jjjijJ! cj! j 4_Laj^a LUi£Laj 
yj xj ir-i jjlc n (x + y) n i f I j S[ a a 4jLj£ (j-a ij_«_»J! (j_a (jjj un II 

SJVjU J_>J! £-j_a^>. i_4jjj^JLi i_<l£Lj (jl <jSLaj . (jVa^sca (jl JJLc La-fli 

•yj x 

La i_4j(Jj (jl^ iS-ufclj-tl 4jj>J i_^(Jj I jl lilta (^1 4jj.LoJI jj-JJ Lxjjj 

(jl ( _ ;r fl> Lsijjj^j ■ La ■ lJ £ 4_utill aJJt (j-a i_3Jl^JIj . (j^yi SjJaJI) ^ a i nj 

LajL_u£ taJI «L>-J (jr^ J ' "*' Cr^' JjiUI JJi^. jj^^/I (-;r L^. j-fli La jj-><-i 
(_gjJI i_^.^LII <- i m£Lj (jl (jJLuJaJI (jj> .3jo.lj 5jl3J ibjiij jJa^ 10 (j-ajj 
■ L^iisJ^- CjVLaIo>lj 4-cSLaJll . "il "VaU", II I ^ , , ,, a Jj^jj 
(^1 H j j ti^o.) H + T j_iaj(jJI ^\ JLa-" < uLi SJL>JI oJ-fli (Jlx-i (jl (jSLx-iJ 
Lj_Ljaj ^aJ 4_j| ^.UsI^aJI (j-aj (^j^^ III JJLc T J LaJI i>a^>.J 

IjLa iT (Jjjs-VIj H I a /hljLa.1 : lLs aJs (jLLuLCal ciJI ' j'a iSjbs-lj JLaj 5.Ua 
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6..LI J J. 1*1.1 1 6jCpJI 



I2jjl=, Ji».jjj .HH, HT, TH, TT 3_£L«1! ^VUJ! 

3_LSLj_L1 (jjljJaJI ^ 1 r J 3_jJl2_J1 jJl£. n c< (H + T) n 

- ^jli 5-tJI Sj-LaJI jj g La (j-* -iJ-^t-a _} Jl_C ^ 1 c J J L<a-3eJJ 

i (H+T) =H +2HT+T 

JJLC i JT l\ j j uu£ 2 Lui (j^J HT Cj^Lal_«-a Lai iH^ Cj^LaLjtA (^-Aj (J'M> j0 
3_j jJsJj I £_ta_2J ! J JLC Lijlj jj^ . I Jl£LjtJ . . . Sj-Ia (jr^- ^ J 1 t — 1 l> j0 

^Ja 5 10 ,_L>.| ,j_o LHJb. l JSs) i5JSL«II tljVUJ! Jju jj i ,ntl Qji ^j-loV 

.(3JL>. 1024 udLlA 2bjLflj 

jLse_jl *Lj_iLi£ Li] (j 1 -^ i(3^^ ju=> ^' ^j'- 3 'LLa^jjO (j-a 4-JJ La ! JL& 

^! jiejjj/Ll (cj^LaLnl!) OJLA w La «"j . (j_<iiiJ! .JJJLs. (j-a JL>. JJX.) Cj^LaLdl 

,j_a (jj^La i^L-llaj 2 1 all Ijuj 4-l3j ."Pascal's trangle « Jl *C , hL iiJiLa» 
^j^SLj La_Lu i I L^HjL^jj L^UjI J_i ijr 5 tj^-J ^JJ^ ' " ' ^ ' * iCj1jL>.j Jli^Lj 
q\ * 3 1 ^jjjUl ^jjJJUlJI ^_aj>JL Lijl i u a fiLj^LJ! ' tLLtajl j-i-£sLi£. rt j i a 
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12>) 


45 



(jLi till , 2 tj j , (H + T) 1 " tiJ jSLia (^^3 Cj^LaLtl! 4ijjJaJ! i>JUk w La «" 
3JSLJ.I oVL>J! JJX. ^ 1 r (J-L^aJeJ 0_i_>- ^_iIoL»_II L_o_^aJ1 jLt-uj ^ i I J^_a 1 JLu 
(j! LLa (JJjjj -T 10 j«Ji HT 9 (j'-v. I ...H 8 T 2 , H 9 T, H 10 o^LaL«_a ^ 

1 r ojSLj liiljuj i j-i^l jjfcj 252 Lajjlc H 5 T 5 Cj^LaLt^ 
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Cj!j_a 5j SjJa i^-ilj-a 5 (ji^. Jj uaa«J I J-^JJ I jj 1000 (j-a 3j-a 252 ( _ ;r 3 i_lljj^5 
. ^LtjJ! ^yfl jj-^' 1:1 ' ^ 2-aj-«-U w La «" I JlSL&j . 3j_a ^3 (j-"-'" 

£p^_ij Lai . 4jL>.V! ^-LajLj ^j_Luj)j ^^ySLuLCj-a * *j 1 ( u] <Jl£Li_uL) cdlLa (j! 

4_L&j_jji ^ JLa-" i uJ . 3JaLj| 3 SC - S W ^Al}-* ^ *d *^*J' JulS 

Jj ' a >■ 1 1 ^2)^-4-1 4_ajjJi3 ^c£Li "-^jji-i La d Ac c_t_ij>o (_£J-J1 (JLaIo*V1 <J!J_*_uj 
2_JjJLl jJ^S 10 (j-ojJ LaJ_t£. ((jiiilll jl) SjJaJ! -Sj^>-J (j-a -5JL»-a JJLC (jr^C 
Jj LaaJe-U cLSjjJa jj* (j3a-u £JL>.ji La (jl ?3j_a 2 I 0 3j_a I 024 «l ( _ ;r 3 

.(H + T) 10 Olj&A* uj}LaLta ^^jij jL*^ 
Ld£ ^ tajj h'" ^LaL«-a (j! 

1 0x9x8x7x6x5x4x3x2x 1 

= 1 

1x2x3x4x5x6x7x8x9x10 

3j_jj ^ I r Vl j mSUI LuLa (jjLU! jl^J! ,_LaL«^s jLsjVj 

:H 9 T J-aLiLA ^jp 3 IjSLtj 

10x9x8x7x6x5x4x3x2 

= 10 

1x2x3x4x5x6x7x8x9 

10x9x8x7x6x5x4x3 

= 45 

1 x2x3x4x5x6x7x8 



j^paj-ill . 3j-*IoLj_a I J** 1 ^**'^ 'jj * w**'^ '"'N aljtXI <l ' d 2-uL>J I w *a I **^ QJg 

j^ujjv f.\ j i n'C tl ^LiLa t_J»SLi LuLa H^T 4 JjsLkjs -iL^i ^j- 1 I— Lj ) ^\~u& 

.(6 (jiaLc ij^iaLc 6) 3jLc sLujj^j La Ijutj 16 S-^uJaJI jljLcVl 
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1x2x3x4x5x6 
10x9x8x7x6x5 



1x2x3x4x5x6 



10x9x8x7x6x5 10x3x7 



1x2x3x4x5x6 1 



=210 



£jja i La ■ ■■ lII i Jljj lij^p- (H + T) J 3 jjb ' O^ 0 *L2jjJaJ! o JLA ^ 1 1 --"j 

^U.j h 7 t 193 J.U. 0 l- a .(W + T) 200 LyjJ^l^ ji I (H + T) n ( j3-f ( >9n 

200x1 99x1 98x1 97x1 96x1 95x1 94 200x1 99x1 98x1 97x1 96x1 95x1 94 



1 x2x3x4x5x6x7 1x2x3x4x5x6x7 



100x1 99x33x1 97x7x1 3x1 94 



1 

2,283,896,214,600 



t_dj^tJJ (_£ jJI p I i|-»J1 (jlj i^j^aSLi-uJI 4_JL>. ijr 3 ^ 2 I ' J^L-aJI p I i|-»JI (jj - 1 
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. 4_o.j L>. 3 

p i ii -»JI £_a l-i>^ ^J^^- 0 p ' (jr^ ^M^' ^9-^ t. i i uLuj -2 

. (F = ma J*\ uJb 3.sLc di! jJ j-ajjj) . 4x.jl . iuj 2 jjj i a " 
. tfLsoVI ( _ ;r 3 a j I i ajj 4-a-LaJLi 4jjL^jj (JjlS Jij (JjlS (JSLI -3 

L^ji (j-Lc J-j njiJtjJa L^_il (j-Lc (j-u-j-I ^jLcjJI aj-a, <j3a-u ^jls jjaj 

L^jLul (j-a (jSL*jj 4-uj^j>o <j-u!jja i."' i njl L$j| ) 21c I JL3j ■ (cil n \ i a a) 
I f 1 1 *) !>Lj_a (3j_SJ!) 'l-J-LtJ LI l_ajjL*jJI ^1 Mj^' (jr* ' J-^-'-' , -'' ' 

(^jl m"tl)j (p i naJI (^3 SjUl 2_La£) (2_b£JI) j i ,i-»JI 2^j^. J-Jj^j jy^ '- ' .' ' 
( _ ;r lJ! 5J g-J-VI a » J ijVI LljjJ h_Jj^>.| 4_o-Li (jjs . (2_cj_<_uJ! j-J-»J Jj-K-a) 

(j I j^.'j a oL^^' (jlij-iLSJI Lai i^^LxIl (jjjLaJ! cjI-jj! I , ,,l jjSLoj 

'.j^s-VI p j la « II 4.3 1 J^c t_)LilI! (jJ^J-i ' a ui^ i4-m-a-l i_jLjSLJI (^-Sj 

'•uh La ( _ ;r Lc a h (_gjJ! j»L«J! t_ijL>J! Qa-iLa 

d 2_a| i ii U £JJ-a £-a I i n'Cr 2 j i .iLu-aj '(ml, m2) ^ nj i n->JI ( _ ;r ita£ «! JL>- £-a 

: ijr Ll La^ j^_ajJLl dJJ!i C-JiSLlJ . I o j *j ) 

Gm i m, 



. (^LjlII «Lu jL>J! O-lLY) ^ a i iMJ J-^^ (j^-* (1)-* Jri-*-*- 1 ^jLj G Cli-O* 
1 i n mi (jJ ^ ^ L>.jia_a_i jj-^o-u p-^uj ij^^LJL! ^1 JL^-**i i nLij 

4_uLjj-loJ1 j-Al jJaU Ja^fl ^_L-a3 V ^aill ^jt iJ? _L»_a_j i4_LaLlu ^JJ ' a * ^^a-u 
i ii-v^/l £;La->Jj f.\ (j^ialaail SJjLa ^ j i a!i I jda-i Lajlj 

.(jLCa 

2 j i<ij-aJ 2j>.L>. V 4ji Qa-iLLj j j-^l (_g jdl) Laplace jj^^LjV (j ..'Cr ^Ir j 

a 1 'K jSLI! a Ltall I 4laiL>J,lj sLaii-j OJ^-" rftj-a-caj ^j-" ( _ ;r <-uLjil 

o jiL^J <_pJI (^JjVl 2 ,^,,;t l (JjVI 4J^I 
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ft.j'i'iflj'ill 6jgjJI 



cjjjLso Kant - Laplace (((j^^LiV . CjjL£» Lg_«_U3j 1 Jj^' ^j-*^' 

c^jL£ i_aj 1 .iljiill (j-v jlIs i3 j 1 .1 <i uJI 3_cj_aj>J,| 3JL>. (.^j .i_^!jSLII 4^j^>- 

4j^Llj ojK (jJjV! <*£j^>J! o' I (J^^t 1 ^ 4-ajJa ^jJ! j j 1 ,ifi"ill j) 

1 11 tl J 1 . 4^j^>J! *Lui£ JoLiitj! Qa-iLs 1. 1 1 ii-t-i Ij-JJ^ 4jIjjJ 
<Ljc_uj IjLl*^ 3J-2j 5jj g-i^a-I, I j^je-LaJ I (j_a 4djLgJ! JjSLI! 4-l3 (_Lt><-> J^>- (j-lj 
,_LlSL!! tfjut tlLxLaJ dilj Jju .(4j}£j_U SjjLkJ! 3a2Jl) SjuLcJI Sj2J! JLjIjj 

llj 1 11) jji >- Il -<- c - l£>t!-1^- 1 V lSj- 5 ^' JjU , „Vl p U ^" 1707 (»Lc ^ 

dJJj («->>jj • IlJL>. *j taj. 4iLila (jL£ 1 i_gj_iKj^ I JLlaJI ^ Scilly 

CjjIM jlsj .3jLa_J! <j_a j_u£ jjlcj Cloudsley shovell J^jjS/ JIj-us^/I (Jj-^- 

.4_Lj^Ja CjLaL^a sLs-^LU Iji^- (J_?^^' - U j ta 3. 1 n-»J 4JLi3.} cLaj^Ja 

4__L>. 20000 L&j JL3 SLaLSLa 3 pi Ujj ; 1l 3_aa£Lr»J! O-aJLS 1714 j»Lc 
^Tp 3 -* ' "-' (lA I— i^aLjl (^yi '"'I gjjjJI (j-a (j^J^Lo SjLC ^fllSLj La) (^yJLjjIljj/ 1 
4_u_uJj-iI1 4_a^£L>J1 O-Udj-C JL9j . j^^jjo ^J^. i ^ r II jJ^-t-^^JIj 5Jl i nil i> JLA ^Jjv 

La ^LlA 

(jjijijj) (jJJJ-i : »l aUII (jjs 4_l5cU! Q^Sjuj . I j 1 CjLs-ljHaV! iJJt d mi^LlI, 

3_ul*jJ! j_<ji t>La! Edmund Halley (_,-L!La jjj-ajl jj . ..II i(3_iS!lI,l ^jj^a^Jt 
Keill J-fSj ij_L^a ^j-SLLa jjtj John Flamsteed J j" . a^La oj^-J t3_^SLLI.I 
(^Jlj^-laL^ CjLlUsLjjJI 3jGLj/i) Cotes ,_^uja£j Sanderson 1 .ijjijL-uj 
JJaL-uVl tljV!j_Laj|j iJjVl j^tJ! JIj-usjIj 1 High Admiral -Sjal!! SjUtJ! j 
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^J_<JJlI1 (j_aijfc_0 (j_o_Uj 4-UJ Li-CuJ L (^liu-tlall J^-lj 'iSjj^L? J^.!'^JJ ^ 1 

.^LLa^t 

<LcL<j/ I j * " (J£ (JjjLlS 'Lj-'- 0 j *l "3 * a 24 (ji^. j-a J^S dJJju QaSLjj Lg-La Ijj 
(j_aj S_cL<j/ 24 JjLaj Jj La II ' t-j La a. (j_a 360 IjlSLflij iSjLs-Ij 

l—LLSLa^/ (jlaj^/l La 1 u (j^a ^ gLa 2 ' ( _ ;r L>JJ cJsoJ! Lt^^c !il (j n'C ttLij 
. Lq^J d 1 1 u ilL) Jj La 1 1 w La3» Lal_a_i JJLa=_i (jl 4-Lal uuJ 

cjLcLcoJ! <txu5 c^jI^ jlSJj . 4js jj (j-ajJI <_>"^!^ (j- 1 * o- 3 ! ^ j ' "j\>!l <lli 1,11 lla 
ciLcl 1 nil cjL^Ljsj . Sj^Lalla j^lL 3_uI ju 3JL>. Jljj V 1710^ Lc 
Huygens j_Liu_aji JLiLal »l nUll Jjjs (j-a VI ^ ji>-~i i .."I ,jSLj j«Jj lib jl>. 3x.jjie-a 
^ i a nj (_>^V^ ^ La ■ j-i J«"m~) ^^1 oLcl i ntl Lai . Robert Hooke jj* Cjjjjjj 

ui-Ll ga L^a-3e rt c_ t_o* ijr 3 ^jIsjj Ijl>. 3jj< ir~> d huomi 4_lj^j-a ji 4_lj(j-a 
SjLct ui^aj i_La_i_tiajj ^tj flJ (j? ijr^^ 
(j a i "II 4jjLli£.VI '"'lj jj-^-'H (j-a Uj-^J- OuL^ 

jJl^Vl (jjiLjJI lLLLIjI J-i^jjj iJlj-aVl '"■ ** jjj <l •»■<>■ tl CjIjLA La>J_icj 
jo-j-J Jj-LaJI - U j La a. 5-1 1 i .it Jila^/I j_L>J! (Jjj^sjJI (jLi ja£!->J! ^1 3«Lo£ 
4_<-3 (j^L«j j se i (_,-Lc JjLujj , U . . a " (jl (j£La-i ^ S j 3 > sLcLjj/ ^^j^-La 

. JjLJI jl jL>JI ^L(II ^ L^aljiejjj/I 
i— ij I i n V I (jl ij^-fi 4 I t 1 1 1 j»La! i4jJU>- J-SLiJ ulxjuuaj (jH-^ J^^^' o! 
' ( 3 J )-La^-Ll ^LjLa (_yi>- jl) Lij^Sj I < j J a a (j^J fa-! j i^ajJI till j u nUtl 
J_fli (j_a I iia-«J (^yL Laj^ j»JLSjJ . ( _ ;r aljLflJI (jljaoJI ^LjI (^yi CJJL>. La^ LaLaj 



iU^LajijLJI iiijjJaJI :Isaac Hawkins JJLiSj^ - I 

d 1 ii^j ^Jjj-La jj-^ i_LaJLUaJI ( jjjl_jJLa) j^Laj^LJI ^ Jl^-**i i n \ (ji j^)^- 4 - 1 

(>a LaoL^ 

(j^Lajj .(jLSLII dJJj jj-^>JI oL>.jJ (jj^ij J-U Sjjj 4^jjla (^Jl j^sijJI 
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4JLjj»LaJl o JLA CUjlZu) . (Jjl Jl>J1 ijr II 3 J^jlILi (JjiaJl i La3. _iLrt_il JjJLic 
(jjil_j_2_a ^ I r j> J sej i im ^sJ (jl ^1 JJ-jj La (_jic J J uu 

. joJ (Jj i (_£ _J->«J I JaJt-LcaJ I 

j^JJI CiljLil :E. Place (j^Jj) -2 

^jU", , ,, - J , ^jtl jla 3jJj I j *** (Jt!- 0 jjljj (j-Ajjll (jSL«-ij . oja^JI 
.3jl_La j_L£ j_ic 3jLi/VLi Jjj/jJJ c^sjjJLi ( _ ;r L>J,l I j"j a j" oj\-£> o\ jjj-ic 

<L9J_j Lo_il Sj^jJJ SjLloU (_^lajjtJl ■ t-*-* j Jj la 1 1 Jaj>. (j-tjju (j^-3- 1 r*-* (1)^.3 
4JLta-uA! (J^LaJl ■ Laj* (^jic ^Jj ■ a >J| (j_« (j^-*»^ Ij^SLaj t3j-u^ 

<L3JJ _ 3 

. Sebastiano Ricci . nj'ij (^ia-iLLi jl jG 4cL-u 2 La ■ -I 

Stephen Blank (dli}L>) Ji^Vl 
(jl (jSLxj 4cL-u ^1 4>-L>J! : ^ i <i I j_a^>. (jic (_L>J! I jut ' . i Laj| JLSj 
j a call OtJO d L^ajeJiX I 3jlj^>JI LlsLa-j.} ^£ Lilajlj jL»J! ^LU! i La j i eaj 
^jjJI (j-a 4cL-u (_gLi joic (jic ^IjHaVI LajJLa (jSLj joJ iJo->Jt «.jjjJj 'O^J 
j«Jj . £_j_iJ! (j_o 4_cl_»j/ ^iin (jl uu CjL>.!jHa! (_gl LajJL j«Jj 

((j^ i hjjLa) ^ Laj i ui ci^-o* i I 758 ^Lc (jy^>- 4cL_oJ! oJJh (Jii-a £_u-£3 JL>.^/ (j i uj i 
4j^cj 4cL-u 4cl 'k^, ^yll Jj^sjjj (jl JjsjlI! (j-o 3 i i .i 33 Jju John Harrison 

.(JjL_uV1 (j_a *^"" ' L>^4i iJsa-i-UaJI 

CiljLil : Humphrey Ditton (j^Luj William Whiston uug (jlJJLiJI -4 

(^_5 (^_5 d "i i "i a ! JL>. 4l_j_Sj j^-" ^-^J 42jj-LaJ1 j>J_A JUiHaj 

t—ctjIjLS (j_flj_oJ1 i>JLfl> ^jlLajj . (_paj-C i_La ^Laj-j (J-^ 3 ^ 

Vjl t^J-J (jl 3j—*IoLj_a 3jjl_>JL1 (j g-uJI ^Laj i --"j . ^LLa_l ^3^J 4_u^J_a 

(jl jl ^ A tVI Cjj ([ ^> £^ej nil (_3^_*_u (jl^J 3jLC Jbuj ijl^t-djVI (_^a_usj 

La 1078 L_uj-dJ (^jL_uJ (jj-Aj 3_ojJji_a Cj j <^t1 <Lcj_<_u 
fiLcj-<_uJ jL^t_fljVl d , >. a j 1 1 ^j-aj-Il <—)j-Ua_i 4^ LuJ, 1 L-jLut3- t ^>^- 4 - 1 

1 ^ " 1 ^ 1 U cLi^1j_a ^jL^ t L-Aj-ii Lea J^ 6 - 1 ijr^ 0 ^ ' " O-t-uaj .Cjj_uaJ1 

.(^-tSjJI ^^jJLl «U^L>. jj-* J^SL^-i Luilu ^jjajLJ e_3j_i_u 



223 



^ 1 j^JI L-j|jJa-Jolj ^LjjJL j3Lu c_3j_i_u si I J ^ 2Lcj-<-u (1)1 

- ' - ) j ' <a 1 1 (J_<u?e_i (^jJl 
^Jj La tl 1 la 3»i L-jLuu>. (J^>»l (j-* 3 Jljjv fiL^jj-LaJI &JJb (J^S*3 L-^J : 1—oLj 

Oifejua jJs 3-jJUI 3jjL>JI (jLa iCjLUsIjj£.VI 0 jut J£ jacjJLij ScjLLa-pJJ 

Jjj I j-laJ 1 * jjuo L^J-J ! j la *^ 1 J-lc cLd_tit_i_u 

dil j ^ aUtl ^LlU J_y>- jj*"" 1 3 " (^juiLis. (j 1 -^ L^-J T V! i4iuJL>JI 

(j-I! J J L«£ • Ljjl ^JJ.' Cr^ Cr*^*"" JJ^"'^ 2 J-LaJI 3 j 

(J I ofVI (j I t, I j (_gj ta I 11 c-ujjGJLt ^LSj-^J djaUtl 3J^>-VI 

(jj^u JLi-ai ^J^l 3-jjj_U (j-a (j^jjJil!! »l aUll q \ ^^Jt t^uljJI iLiti^JI 
JiJ JLSj . jj^J-iLjiJI ^J^-^'j J^*-^'j cA^J^^'j J^^' i_jLx-i^3 1 ^-a J-a^. 

w I c ' " ■ Ltajaj j j K tVI (_f jj 4_ujjJ!j cLLajIaJI ,_2jj_flJI j^,LJ^a ( _ ;r lc i."' jU" 



2 »UI S ^ Charles Babbage jJjl jJj 
aLc (jJ-Ll (^^jj 1 1792 j»Lc Devon "Qj 
<L<-u!jjJ ^Jlj^jjsKj (^IjJj^j 4jK ^1 i_utj .1871 

LgJLc i_2^_3t_i 4jI uJLLa ' * ." "aI Cj-o. . CjI j i^-iLjjJI 
tfj-a^. (jjs (jJl^ until ( _ ;r 3 LaJ-t£.J . 0 jLjjj/l (j-a^i^i 

(_g jd!) John Herschel Jjij_a £-a (jjUilLi (j n . .if 
George <_dj£L<_] £jj^>-j ( w ^ La ^ Lis-V 0L1I <j-u3Lj 
(((^-LjI)) 3 j K t La^-V t<~\ (^jJ!) Peacock 

ljt^ajjl« Analytical Society (SJjLtjJ! <Lu<-a->J!) Ely 

J*C mi tb x ^yJI d km fTLi 3**' U j j ui j ^jJI 

I JLAj t LuLLajj-i ^^Ja ^La-Ltll ^-Lg-i ^q-jj^j (j-^- ^ ^jutt <j j^ij" 

jLi^w <lcLa.uj Jul! 

' ■ '1j" ,a> ^ VI p gill ' "J ' ■""* w ' a J j"'**- II (j '*_' ' " p " 
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jLL-ul^ (j^SjJ i^JUj-j-oI^ ( _ ;r 3 (jJJJ-i ^j-lmj^ Ji uu] i_JcTliI 4_a-u 36 fj-o-C j i a I 
i3j-uaL^t_a (_£l Jjlj jqJj ^JUj-j_al^ 4jr b (j"i» t jcJ 4_iSLI . Ji£,LdIu _j! (_J-±a «Lo_o I I 3 jj. 
■"'j i aalal JlSj ■ a _<pr i"ij (jjj-II 0«Laju^5l (_ 3 -Uajj (j-SU i La 5a (J-«-«J! (_J_l3 Juia 
j_La w I C j! ii_Sj_JuJ! «LlJj_o w I C ^Jj . ^> -- tl jjLalLa! *lj^>-l ^W^'j 
(__,-3 4_jJL«J! CjLjj" mil ^j-r ^1 lju»L>- u » i uj iCjLlUsLjjJI juljjjl 

.a_^i 

i- i j i il l l^j j^j i"i (JjIJljJ! lilt iCjL4jjjLc.^iI! Jjl Jl>- i aa3 I aSlc 

J i** J-A I J x j -» i aJJ L^jLiI i ..->■ SjLcl (jl IlJL>-j JLSj I jj'a SjijIjJI f I Laj. VI 
<_J Laxi V ^ uujj cJsjJI 4jaj_J! <_J Laxi 4 q j 1 1 (jl jl t(j nAlil jjsJla 

j-i^i cjWI <. i < uLLj w j a llLI jJj ii La 2 a Lisj i_J Lx-ilj 'j ^ ^"^ 
«lJ < ^ . ..J * '.jJji^A ijr ll 4_l^JLi dJJj i \ .jjjjLJI l i t uLu 

L^jSLIj isL^aLj jJLo tlLaj-^l a tfJUkj i«jUe_JLi j^aJj (j I (jSLa-i V d 1 0 (j I 

i^LjVI dJJLj (j^aj .oLiI i n >JI ^^a 2li£LuKjII oj21\ jj-V . iuj Ijj 
SJI (jJUj I jus 'oVVl Jj; .'t. ~ T fLj^SUI Jj^eiLal jLSuil Jjij 

jl (_)ia_iLj 4_Lajj/l jl Jj ( -5 u-II 3jlS-«-II 4^jlxILLI *ljj>.^/l <_aVT (_gjJ-»J 
g-j-ii !jj I jj .3 riK'ill SuJLc liiljj 4jjiLail 3 Sj^jJI SL-uJUgJ! Oul^ Jl^J - J-2j 

ill s l_Lu 

i4_j_aL^ SjtiLI tfjbt (j! i-ilj-Sl La O^J-^J 'J-^' '.'^ 3-oa£->JI (j-a 

LjJLLa «La^£u>JI (^l ^JL23 sLi^sLiJI (j^ 1 'j-f^ *— ^J -1 ^ O' "*-*7L9 

LjuaJjl ^jS] 3Jt ^i)i^i Jj^Hjl I JL^J ^jl Laj H *l_utj i^Jj^iIlJI (j-o ljuj-a L^-i-* 
JuSj i4iLjJ_r»JI i. i j i iil^j&il SjjIj SJ"^! oJus Jiajj i« 4-LLiAjerJ I 3JVI» L&I n i u 
( _ ;r JLLLi 4jsjSL>JI ^ i a ' Jiia dJJ jjj i«L«_ia CjI j ju^. L^jsLal «^j_^aJI 4_J|» OuL 

. j-j^LaHll I J_A 

^^jjj (jl «Lii£. uaJ (jl^ I jl I L^jIj CjI Ul i .ill (jl ^faJ jljl Jl^J 

^ i ii m (jl jl (LiLiL-u L^l^-I (j-o 4^c_tll ji- I (_yJ.II) 3_1>^' 3JV jji-Lill ^jajj-JI 

jl i(j^uJVI (jlj j-ujjiJI I j»jU" , uj ^ (ji_i!a|jj3j|j_Lj-J| (jl VI . L^j-LC >(_,-<i/ (J^ 
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N 11* J-«-«-j (.j-j-II 3jj " " ty* L*Ljj (jLi p j c I * a j J iVq 

i j_aVl 3_j|_gJl ^_3j . olj i i ill LaLt^a 41aj|j 'jlj^S ^\ CjLLaL^JI Jj^jjjj pjj 
( _ ;r Luljjj ^j^ a J iJjVI 4 jlU <j-a 3JjaJa Cilj i < .1 Jjlj i 1843 ^Lc !jUJL>uj 
JUI j_La il£JI jJLp. (jjLLjj-J! 2LJLU Disraeli 
j j i »lja J <M Jo. I jjtj iCharles Dickens j-lSLjJi jJjLij jliil 
i3JjjJI CjI n A Bleak House (i_l-ljSL!! O-lJ!) *L>L£ {y> 1 1 1 £ 

'**"** 4Jvt$J I O-llfi a . c—iLlL^I <_ JiSLa )) L&I a ( ii 4 __ r ILl I i LtLtJI 4_aSL>J. I L - r A » 

(jrt a i<*y\JxZX\ dilljl ^Ir (jl^ La LJLcj • I £jLu-U Ljl Ir^l^Jl 4JT lr~> 

!}L?e_j1 (^^>> ijr JI 4_Li_u 40 Ij^jJiallij (jl (j^G-jjujI 1 4jj^J1j d J <J^>. 

jj^L>J,! (j-a jii^l jl (j-tLLa. t_iL«j| i_ojJI£j QaSji liUi ■ a c (^-^j • iil!j> iji-<iuj 

J-*! i mj iljjLa Jl3 t> i^-iLjellXI U3^i9 .431 jl JlsjVI 4-a^ 0 . cJblfl JL3 

. (i_«jjSLJI OjJ!) ^•■■^5t sQjL^ JlVLk 
JUI ^lu CjLaLoILtl j ■ aj 33 pjj 
. 3J| i ii a Jo-j *(j-"< ifljjLA JjLcj (^jJI JjsLiJI i^-iiill (J^-j (j^ 

(JjLu/jJI JLj/jI jLuj/I (Jj>-><-i (j I LuLLajjj Jljj-J! <l ■ -» a ^j-^l jis 

J_L>. (jl JLjlj tiJJjj isL^l i n U j ka »tt ^Jaij 3jL>. 3-aj «p_ij^ jj-u-L))) <G_ilj 

«L>.ljHa! (jl (j-uj ijlj" 1 iijij-i 3 jJ. 5jjljjjJI jjjJaJlj (j^oiJ! cjLj^lbtA 

La^ 1 Lg-aLal p^ j^jj CjljLLiill jjj-u (j^l^j-nj (jjj-J! (JjiU! 

^pJI 3jLi!^J I ^1 b>\ j<~. j|j .4_cj_<_a]! jIjlcj 3jJljJljJI i^Kmll oljLil 

Jl>. V 4j| J>l La^ • («U VLi I j^lj j«J (jj jjl (Jrt-ul ^jj xll J 
4_jjJij ^H*- lj • ^*3j-aj 4JSLajj VI 5j JL>. 4^toi ' "_' * 

O I La-la-se a p-<-"J La-^ JT 'J *° '"' ^ c-^JtJj I 4TJi pUjt t_i L»J V I 

CjI ii 1 .1 alt t 3 j 1 .1J-14JI 3 jl i^i^l 1 nill jljLcl Sjjj^ Sjjj ^Ljalj i3j_Li^/I 
JjJLkJI La^ 'j'^'ll iiD j ( _ ;r 3 I ^jj 1 aj j Jmjj 'LlILc 3^Ju (_fjj>.I 
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->A»JI 



4 j t n JlI^JI JLaj-.^/! £-j_«->J Ll-Sj-C. . jJail! DjJt ^Lijl O"^ (J^ 

. L$Ja->- La_<-- LiLj-T i_iJij LuLLajjj ( _ ;r a ' . v.tl jjjljjaj 

(J-j-3 (j_o 1 1) j j £ Lj-o-jj clilj_--_L->-U tfJUk O-lSJj . 4_l-_/L>JI CjV^U JjJijJI 
1 J-2-. Menabrea « Ljj-iLLuj)) -tajl .Ml La! .(j^jJLL-uVI s La-L*JI 

' "^JJ ' a rt < ^" c " miiU 4J1 t ' 'i * -»ljj->l (_£<J-!1 ^rJ- 1 - 1 (JLa__.Li Ij»jj-> 

Ljj_jL_Lj_a . 4____L>J! CjL_*_)V1 ^j^* I J 4j___l_=-J1 4_J^L! 4-ila-i---a--i 

!_)-_-> jc-_».j_j jL3j '4-jj i " J_a--- 4l_>Jt 4 j i ii tj-aJl 4iiILi lj_jj_-u Cj Ijj ui 1 1, 1 aJJb 
(((j^j-jLi)) Jjj-UI 4_LjI) Ada Augusta Lovelace q j I'qjJ !_>T (J-l3 <j-a j-jj ii'll 
I" i ..r j\ I _>I Lgjjj.? ^pJI jjj^tl!! CjLL-o-^La Lai . IjilSLjJ ,jS j uij (<u i (Byron 
L_Lal__t ijr 5 4j_jjaJ1 £»J_A Juuj .(_/Gj_a_i ^1 i^-t^l c_-_*_lJ1 C-jLii J__i_5 

(jJJ <■ 1 1 ii m La LJLc) . 4AlL*i!I 5J^?I J_a_>. jLCaV ^ 1 mjJI jj i^U 0 j-<-> 
i^_j_u Sj-cl uLftj c-__i_) ' ' " rt 0^3^^" ^-^Hj*" 1 tJj' 4_]Lj_> I**. . ji |ji 

Cjl_> 4_ljL^_iV 4-jJLij_a) ^^jjjj i n-»J t_sauj/LxJJ I jJbtx Lx-aLijj 

I « j_aLjj_iJ! I JL& Cjj_JiJJ i(cjVLa!o.V! SjjJaj ( _ ;r 3 3j_u£ 4 j n itl 

(_£J_11 ^-J-J-J £-a 4_joJjV! i.'i a i oLSj Jl3j3 Ij^SLaj . Ljj-iLjj-a (J^>. 

. I j , ..I , ..i ^^a 4j*-aj_JI 3j£La J^--^ 1 ' 
^yzjLl (jj-^l tl)^ 1 a itsVjt ' ^"'^ ' ^* t ^-J- 1 - 5 ^ X ' ^—O^ 4 - 1 

JaLu/j^/l ( _ ;r 3 >^Lil!l j^l j J a i"i^ . L& J-Sj *_» ( _ ;t jJ! 4 j i aae uJI jJilll 
4_L«jt>JI jjjijjjj ij^j&lal] j_u^dJ^Lj/ 4^=x.jl LaJUx, ^LlLa^ . Sjj.iiaoVI 4jaUtl 
dJJ j ( _ ;r i pjk»tl ^LuijSLII Sir Humphrey Davy (jj-S^s ^gj ii a it j j . 4jSL1I,! 
4_i£ LLl^ lJJ! 

4_a_^_j ^jj-Aj i l_j_lLLi_jj-j ijr 3 p LtJl dJj^tHj ^ j^j 4_jSL1L1 4_L»_aj>J1 O-lL^ ' 

tjL^ cLuLlJI d d-LaJI Lat , 4_l^_l^>. L^j^/ j^-is j >JI ^i^J i4jj^t_a 

^jjV! (^jLjlJ JjI_2JI tfj-SLI! OuL^ JLai i4j SLuj/LcuV! 4ij^J! L^j 

pJL*£) Lie lii jljJs 4JLiitj ^La j^j . ^jljjiJ! ( _ ;r a "j^j^j ■ "j^ |»j j_J! 
5Ji i .1 U (jl (3_j-c.Llj.aJ I cjLJLtAJI 4j.Lajjii! cjI j i>iLjj 

p-jJ I J Cr^' 3. 1 i^L-JI t^~-\l 1 dVjjli (_L«j3 Jlj _jLSj .-C-£)J (jjs '/.25 4"iiK 
. i>JJL>.J La_b I 43 j-flL. C_->-) ! J-aX. .sLuj j i ntl (j->-I 4J {j&jsjju IjlA->-1-. iSj_i_/Lys 



228 



<j-a -5J-C J i" Mil lil «Ul iLaLaj LjajLa O 1 .ijl i^^JjlII SJlcLs ii]l_L& 

aLtalll (_y£ La£ i«(JiSu 11L1 iidiLa» ( _ ;r 3 (JjtjJLi dllj iiJLs. JlSj ■ ^ i"i 
Cf* J. ' " ^ O^J 1 ^ J"^" 3**'.! 'J ^^>*lj L)J~ *d ' a ^ d ^ uu^l t^J-II i^^LuJI 
IjJ-jI (j'Sh'JJj' *J o' f 'J £-jLtaJ! OJ-^' Cr^ 

( _ ;r i Sj^cLaJI aJ-i: (j-a g-j-XJ CjVT Claj JLSa . jTu-Li-J (_Ll3 (^LuJI la ill J 
Sjjls L^jLi John Von Neumann (jl_a-iaj OJ^- ^"'^J (jH-" ^ " 

( _ ;r 3 ! jjL£ q\ Jju p-&j_i£. (J-l3 jj (j V) 1 1 (_yLc '(5-* 4iila) '(JjJJ(j (_)^> L*-"i V ! 

JjL^JI (<i£LII ^Lul ^ (jL^j^l J^s-a SJVI Jjo (j! 3j£La ouL£ IjiSLtj .Sjjs-jil 

. 0JL>.j ^-^-d Ctlse ( tt JL9 <J^]_>J1 jj-a 
l_a_LLc i! j 1 11 ij-aJl ^LgJJ <j-a OuL^ JLai i4.Lu.al C^jL£ 4jj^Ls (jl £-aj 

d Cjjj-j jih Sj^illl ^Lut ^jUl! a Hall I J^ali£.! 

4_al Jiitjjj/I Jjutl (_g jJ! (jjijjLailj o'jj^' ^Llaj (_Lt=-o (_L?tlI (Jjl JijJ! '"'Ij uiC 

Proly ^^j-i U-a oiij^ c^SH-^j-^ ij£-ILc u^l *L»^XI tfjut oJ^al JlSj .(j^M 
<Laj}U! j-jj^I! jLsol 3 -1 j a erlA? t ^rP c T 1 (J«*tl LoJaj j! iLegendre jjjL>- _jJj 
jljLC^/l jLjo! ^ 1 J a (^JJ (jl^s- (^yS ijjj^-u-iJI CjLlUsLjjJ! »l n If (j^s 4jjj/ 
. ^J-^* »1 air 4_ul_aj ^yi «Lc^_aj?e-a ^ ta >i 1 1 I ^ *" 4juLLaj 4_u_oL_o^/1 

^ I r Cjjui-I J S *» Lxaie-iSi 80 ^1 60 ,j-a CIu^Sj cr^' SlijQjl 4cjjij>J,I Lai 
.JjljLsJI «(_La j-Aj ij_iSLflj L-J tajj V (_gjJ! JjsjiJ! LgJuLc 
^Loj^l t_!^Lu/l (J I a »" 1 11I ^1 Qa^jjj I j-iL£ (jj jJI (jjj'* Ll^aJI g-1 taj Ji^j 
i_3jjjiJ,I J-fJJ ja^jJLxis IjJL>.jj idllj ( _ ;r 3 ^o-AJLcl 1 njt jaUl ^1 «LLu>JLi 
lILIj JUlj 4_al a "t i^l < t-L^aj| . 4_i£.l_L^aJl CjL j - L a- t J1 p J la u 4jLal a**t i^l 
80j 60 LtJJLC jJb ^pJI llO^fVLl)) J J m 1 iij q\ (jLCal ^ j-iSLalll (^ic 

. 3jl=wI j 3JT 

^ _i j ; (jL^a . 2 w I c ^ 1 mJLlI A 1 CJ ^jJaJI 4-J a-CJ ^aj>JI 4-iLaX <t3jj<-a 
^j^SLj ^jt w 1 c t4-^_jl ui a ^ Laj 1 1 CjLa^_a j^*_u ^jt \ 1 \ 2J] ^_L^aJ ^_<i!aj 
^jj 4\J*^Ls . I JLjJLau CjLiI i tiJ&J f^ 4 -^ L)' L^_tSLa_i j-j^I 4\JV pj -1 Laj jj-a l^j^ 
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I &l Lac j I jl L^jlj^J Jo-i JIajJ I jl VI i«LLai.Li j-2j Ijul 

^1 i aJ 2 S-Lajjl^i. dJLjjt Qj^J (jl 5JVI ojufc JiLo ^1 jQjl J_t£. Vjl JjVj 

(JLuj^j .(^L^il! (_)->J! i>L>«jLi o-ilii ^jl2j jj-Sj (jl s- 4j ?^ lS 1 -*-^ 

4_jJLiILa _}jJl>. » \\ i < n a 4_j_ojj1 ^_>J1 (JlLa (J-<3-*J ' tLp (j-^-a-l 

.1 ,4,9,16 •.jIjulVL. !jlu 

lu£L&j .4x4 j.* 1 6j 3x3 jj* 9j 2x2 jj* 4j Ixl jjfc I <jl jl tbagjiajl jIjlc^I 
. IjlSLaj ...36 6x6j 25 ^ji 5x5 ^ I r Jj . ^ — 1 1^ 5_JLnil ^L^jI <j-SUj 

l_£ jJI JIJj^JI (jl^J ■ Cj\j '< i ii 3 JlC CjLlUsLjjJI ^«JL*j (j_o JjV q\£ dJJ j dJIj 

_}1 JLC^/I CjLjJLlILa £_o (J_al_*jJ1 JLtC ^ Jl^-**i i n" jl mm til 4_JU_olj iLajj-Ls lLILlA 

><UJ lillj JlJlj i(jj ajtl ^1 SJl>.Ij <tal i ii a JJLc "^-'jl er'^' J " ' 

.3jli^Vl 4-JblU <jjj SjUJLjJI 4-Jbitl ^jJa 
^1 J-o^l ^j-I I jl 4-JLjILo ^jlj-o 4-JLjjlJI Jm>SLi • « LjSjM^» J*C I JUfcj 

4_jjj-LaJI 3 .' J j A . ^.11 5-lj| , ,i a (^jJ^JI ^jl^j) ^j)j»iJ1 ge-i ' ^" (j! 

:t;r b I ,4 ,9 ,16 4JLnil 
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2 


2 


V >Jl : "J >)l 






2 








0 






ijJbU i-ip jLS - 




^Js- dii'i tj^i '• "b-y^ £ : "J 
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(I ,4 ,9 ,16-.) 2LlLloVI 2uJbiLI ^la Litfb. .SLkaVl 

(JS uJL tfjuk 3_oL«JI 4JLu.qJI SjLi^. 4_uliJ! *l>.j jJ! jj^a ^1 ^jlc I (jj9 5jjSLa 

a.x 2 + b.x + c = jjijlII 
u I r ...I ,2 ,3 ,4 p j 5 II jlj>.LjJ xj a, b, c i_m 

. jJ! . . . 7 p3 5 j<u 3 j<u I _i I Jjj (jyjJI ^j^M 3j>^' sLlILjUo ( I -5 J-*Jt 

j-j J_Lc . (2 ,2 , 2 . . . I_L& ( _ ;p jtj) sLljLjJI Jjjij-iiJ! 4-<JL£La jaLu Li£ 







Jli-I i«J 






jJ-i ^ 






1 








(2+1 + 1 


-4) 


4 


1 


2 




( 2 + 3 + 4 - 


9) 


9 


3 


2 




( 2 + 5 + 9 - 


16) 


16 


5 


2 






( 2+ 7 + 16 - 


25) 


25 


7 


2 




( 2 + 9 + 25 - 


36) 


36 


9 


2 
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3-jLjSLI LaI rii uiol (_^jJI 4-Lajjljj*JI ^ JLa-" i n i <_2jj-u 3JVI ' (jl (J^Sj 

■ Ji mio It 2 j-^j " L^jLa i^jj.iijo'^l 4iitLi CjLojICJI q\ Lx-iJ . L^J CjLa-<l*jJI 
(jSU-i SJ^fl sLa-Ljjo V J< Minlt j-al ji 2 tx^\l ^ ^4 Reminder «3j^jG») 
jljLc^/l IjlC La Llui <-SjJ>j V Lut (j^lj^aLi oLa-Jjtltl I JLuj . (cLa Jtiej 1 n~ j! 

.1 ,4,9, 16 ^jVl 2bujVl 
J 1 ill 1 11" (3^J ^ Jui ^lil^Uaj ^ La 1 ul _oj SJ^U j_alj^/l Ji miU w ta «_' 

2-»_aj_jJ Jacquard « jl£L>-» ^ 1 ..'tj-aJI Lj/Lj/I *l talll I jut £>ii-l JLSj in 

^-L>.1_i 5_£j_>J1 ^ 1 c 5j_}lJ9 4_u_uL3 3Lfuj-b (JlLo c_uj-« « ' a i *a )) 

,-jLfl h_ijJLj ijJ|_La ^ Lojux.j . 4-2^1 jll t_j^3iLll (jl (L>.jL>.j 

al U . tl ^JLc i_ijjifi.il J__i jl i— I— ll t— Jl j^jJLI »^.U~,„~ V jjVI 

f_y£ _!L£_LU j_ ^JlJJ S j La se a SjJai. (j_j^La 3_j^>J,l ^j" I »— II « L—9 
^ 5e 1 1 a I 3jjj__a jlji_l t_4jjljjj — il i i i n a jj jG j_aljVI jLa i^JJJ 3-tT 



c_Ji^1 tillii J-<i-«Jj i^blll Sj^ ^>*jl S^IajJI : Reminder 5^1x3 

I ,4 ,9 ,l6:Sj^jG .^jVl IsujVl jIjl^VI j-l^s -I 

I ,3 ,5 ,7:Sj^jG . <uILj jjj> jjlc ^jial -2 

2 ,2 ,2:Sj£jG . 3_uliJ| ,J^i!l S-JLxia j^a dit j jj£ -3 



I ,3,5 ,7 jjJjVl ijij^JI 4JlXLo 
2 ,2 ,2 i 3_uliJI 3j>iJI 2_Jl^la 

I ^ Sjli^Vl s_Jbill ^ jjVl jjl»JI 
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jl>. moo (N**) v ,.,^t aftn ,u ; ,u | ■a/.i'iti x jU^t i -^cr, 

.(I ,4 ,9 ,16) ^Lnll iLa^mi jIj^V! j-iL! -4 
16 (^bJI j^J!) +7 (JjVl 3j^J!) +2 (^IflJI 3j^J!) 

l^jjj, £_aj-J! iLsLLa-i . (JiimVl jJaj!) jlj^JI 3-JUj(J trJaj-Ja :2>j£jLi 

.25 + 9 + 2 = 36 : jIjOjI 
(3 j£l jJI) (jJI 25 ,9 ,2 jl j^Vl »lk -7 
Sjjj fjul < 36 , 1 1 ,2 JUoj jIjlcI -8 

.5^ 995 '.9^1 6cjl_alaiJI 06 S^iJI J±\ c_ukjl -9 

. 1 113. 3-lUjJ! (Jjjlj^l!! J-«J(JI (jja 4iLv I JLu j_oVl 

, 5 1 t 1 CjLll 1 n-»J1 cLuajjl mil (J£L*IiJ 3^ dLfll La Jl Oijl^ 

,-ilal LajJI ' aLa (jjs 1 eaJI al LajJI jLua- 1 ( _ ;r 3 Ji ud,\ i 111 q j a 

LpJU. ^ 3JV! j-^jj L^aUJIj 

:l ilil-lTH^J^l 

SJjJ VI =L3jjt3 V i_u-uJj . 1851 ale (jJiLi JI"..ijj£L!I j '-^a (^a ja-ii! (_£jJI 
jllLoJ.1 (j'Cliill Airey iJIjjT Jj^ <j-o JrhH^ ^.i^' «l JjlII jjfc La^j) o^J^' 

jl^j-JI tj^ '<*>J J^ Jl - u Cr^" J.'^^ j^-?*-^ (4_tJtUI ( j_a_ujj 

Jji3 liili . Ij^u^ LcLJajl jL^j>JI tiljJJ r«J lii! jj . Ijjj (jl^ i4jJI 
LaJ!i 1 u-j t (4 j I j I se "1 1 1 I JLl2jj -^^t 1 0^?" ' "*J JJ^ 

(J-Lx-i (jl *— ' ""*^l L)l LtLIa 'L^-J-i 1^3" *— ' Li 1 i n-»JI jL><-il 
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<tL>.j_a (jlr l^la-JU-ui Lajj (_^<JI Cj^LjJijijJI 43jj_a I JjI <jSL«-i 

iJLli! J j j i ii ^y]^. iLSjLu jljLcV! CjL*jj_a 4-<JL<ILa 3JL>. 

SJljJL^. jljLc? JlxIjj (_$! iSjjUil <LlaX: tfjut) .^yJbJI JJulI! ^yifi. Jjj^uJt 
4x.j^*-a L&lS JJ^JJ (jjJIj 3 J 1 1 1 a 3j>^ 

jl 1 imTI [>-<H)(jr^^-^ JaJsaiJU ^ 0 i njj . (* «j Ua rt La jjJLl 3j-a Jju 3j-a 

(_yic I *jj j la (j^s- (^Jl LgJaoO j i a jljLc^l 4jjLlaj ((>UijJ! (jJ! 

4-jJLHa ^1 , U U t I ^litll j ta ■ Sjljl _aJ! . d.S j j uu) . (j^ljJa^l 

. (difference series i^jj-S 



^-lL^J 1 


1 


1 






2 aJbHI (3LW») 


1 4-JtU.I d.s.2 


d.s.l 


^-olaj 4 


4 


1 = 1 (+) 


2(+) 


£_J^ 9 — 


9 


4 = 3 (+) 


2(+) 


16 — 


16 


9 = 5 (+) 


2(+) 






1 ^ i^-wit 1 jfl I ti 1 1 


















C ^js yh\ 










D a^iWi 


A»jUi 


BjJ>1I 


Ca>li 



6 (jYl I _ I l. \j < gaJ . I 

7 (j* i I >Sj _ I * \\ > * . 2 

7 jJ^. (j VI ' fl-dJ B (_)-£3j-SJl 
djlj-a 7 j^l JjjG B 



- 10 b-^ 




vj- 1 ^ 


1 


_ II I^i, 






2 


- 12 






3 


- 13 t^d 






4 


- 14 T>i} 






5 


- is b^J 






6 


- 16 b-^ 






7 



JlS 16 JJjlI! Q^SLjj . i_ij_UaJI j a i all J_t£. B 4^jJal! 

. I 6 J-xIall 3jtjLkJI (^Jl £^aj>JU D ^j-UI w ta 
^1 3j_£l jJ! (j_a 2 La i ulj i jljLcVI tfjut jli-jjj i j^-»"tl JK ui? (jjs 

jjljlII SjJ j_o 4_lLjj>J! j <i"i i n"t L«-Lu Jj * -»■" 1 1 dll j J-a-yj . A, B, C, D (j^ljja^/l 

. SjLjLLaJ! ^1 D o^j-iJ! ^1 C 

•.(j!^. <iL>.jJkl (_^s!j^^! £-uajj 

2 7 16 0 
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2 — ► 0 9 — ► 0 25 — ► 0 25 

.^Lll! JJLkJ! JLlIjjJ 4-JLjjlJI j <i~ i n"j 
jJal jJ! (jL£ isLlljjV 3 jn'iU Ciill Laxll «£-a!j_l» jl^Uj. j^jj! LaJLic 

LLa^-o. jLlitjJ jjsjjji (robot cjjjjj) « ^ LjuI » ^1 (jLjijI ^1 (Jj-iJI lT^*^ 

ii (j-A^i ^jj-JJ J-^^J . cL>.^_*_oit 1 ^j-oj^LLI ^jjl^. ^^^-d-i ^Lu^/ i^j^UI tfLflJUsc^a 

(jl 3J}U <1>SUj •■(JSI i ii U Ja. ^ LaL»j I j ■ nij SjLsjlII alaVmil 4jl 

CjLlLsjlI! j-j^. 3JVI i JlcV! (j_o LJujJLi (j_ljjuJ! ^-u3 (jl) ^mn 

4_J I (j-SLj joJ (jyJ-II) 4jjj/L>J! jTu-Li-J 3J I <_3^1isjj . £-xLajJ 3 ij I U 1 1 

Jajj ^ (jfj i3jL>. JiJtJ 3jL>. JJijlII jjjlj j! Ji uill (^Ic q\£ jl iLaLaj 
Q^SLiJ i^-j-LiLajJI 3J"iM i."i 1 1 ir-i jJia il i n-»Jl Jj>.!j_a qj» 4L>.j_a (^yi 
j *" i ■■ L^_il_3 iIJljjj 3JV! i La j i eaj (jl Laj . j-oLjjjJ! joSLau Claj L^JLolSLi 
(L^-l^uj £_o 4Ja ^Jj-o 4-l22Lo CjljaLLa-i J'C i"m j» jJLtl) j-oLjj-jJ! jjLa dll j£ . (J-«-«J! 

3 jSI j 'tt 3JLs-jJ.I t;r ia- cjIjIj^JI jUti! 3JVI (j-a ■ l-Sj^ 

J *C i"i i 4-i3^ i 1 tl «At1 ^-yj 4_uj-a «Lc^_aj?e_a I 1 1 Laj « ^-oLjj-jJ! (jl^ 

4jjjljjjJ! CjI j La >■ 1 1 Jj ir^LflHl 3Ja jjl JjjJLtl ' a-i a _jJ! i_dJj J a uUj . ^.Ualj 
.^^-Ua^JI jLjJLtHi ' ^ ' j J ^ j ^- ir^i c_i_ujlu ^ 1 ' aaj 1 1 j 3Jl uiXl 3_oj^U1 
^jl 3JV1 ^^ji^J ' d uidj 1 n "r i n i a iX3^ L)'j l^t_Ua1j (j^^-) (jl J-J^J 

SjLjijj . 3_JLlII S^LaieU 3^j^UI JLC^/I 3^^" ^ylz. S^Lii- ^ Sj^LS (jjSij 

I ^ j a o' o^-^f cH^' *LL^>-^I J^-j '-^-'-y O' J-f^ 'lS>^"' 
( _ ;T i£. (jLa till jJ . LajLuLij (jl£L^I ^jjl) jl cjLi^-lLcJI ^^Usj ^jl«J 4j*_uj 3JVI 
. I j t ti o i (_g jJI (Jj^laJI i '11 1 n" 3JVI (Jj(^>- (jlr Ij^La Q^SLj (ji ^aLij^I! 
ijJLLa (jLa Goethe «£Gj^>-)) I $xj£ ct^" Q^*^ 1 c y^) 3j^sS jjj Li^j 

iijLja_j JLa (_gjJ! j-o^l t<l J i uL-ml 5j La a. (J I o it I IjjjLji IjjJLso 

. CjLii-«a- t JI x-aaj>- jjj-i^- ^>^>^ Liujj uij 

iSjjjl>. 3JJ ^piej (jl ^-fjj (jlf (jl^ J-la iSJVLi Jl . ^"Vl ^jjcj 

w I c I J fl j La (_gjJ! j-A g jji (jl VI i jTu-Li-J (dlaLSJI 4ii!l) 3j£La CjjI 
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:6M4> JriUI* SUU*^' 

5JT 1 nt, igJ i^'tl Lg-cSLaj (jt^ ' ^ Lulj Ijl 4-iLlLteI]! 4lJV (jSUj 

(jP-tlj 1 ' J a •"' 11 (jiij LgJ ^^jJI iSJLuiil <j-oij (j-^j) .<LuVI oVjUIl Ja. 

^_jJ1j . a, ^ t j-ujl i n tl Qj-SJI ^h 4—i 1 ljI-SLla j-;^, (JjL-u (j^j m-l^JI L#L>. 

Lg-al J -r" i nl J^SLfl-l CjLuajjl 0 iXC 4_*ijj . ( j_u^al_>J! , ^> ^tl \jt l_L>.j-ilu 

Ada I "... A |jT i^OjljI .^j^s-i 2_g_lLia JjL^aj iSJLuiil tfj-ifc JjJ 

i^jJI iLjjLLu: ^1 1848 j»Lc L^jL^^ ilLuiil tfj^J tjJTJa- Jjf Augusta 

* ^ J 1 1 (J - * 1 -^ (jr^- ^ ^^^ iljual^ 
(jOjjl_«_a J^e-l (jl Lg-ajJs (jH-II sL2jjJaJI J^Li- <j-a Li-cSLajJ 

•.jj^JjUjiil ^UJI J*\ Mill i_3j-nlj 

ax + by = p (I SJjUII) 

mx + ny = q (2 SJ^UIl) 
x t_!j-»^> (j^. j-j-iia p Lai t yj x Cj^LaL»-a a, b, m, n Jlc^/I ^ a . n't ti^jp. 
i— ijHa-llj .JiiLajs ijr^ 1 -^-^J i(2>iJ»i3Ltll £-aj>.j b y t_ij_uaj a 

(jl I ijlr x ^ 1 r ^Jj , ^ -> 1 1 (J^JLi (_^SLIj -yj x (jJLa-iJa jLtcjJ j-A Lla 
Jj L^JeU (J_>JLl ^o-d-i (jl ui a ' I (j-£-a_lj 4(j-Gj_}L*_t1 (jr^ ^ O* 0 ^) ^ """" 

n I 5JjL«J,l L-bj i>i I j(_3 .jjOj^UIl ^ X (j-a (j-aJLitjJI Juu y ^ \c 

•.(>uJjL«II (jJLc J i a se j LuLa b 2 3JjL«I! Luj^j 
an x + bn y = np ( I ) 
bm x + bn y = bq (2) 

: Jljo ( I ) (j-a (2) $\ LLvjJa |jj 
an x - bm x = np - bq 

4?' 

(an - bm) x = np - bq 
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np - bq 
an - bm 



y = 



J(_ 7 lc ' ' 4^jl mi a ' 'J 

aq - mp 
an - bm 



.sUcj^Ls . 5J>U Sulliil! oLlUjJI (j-a jj* SJLj-LaJI 0 jujj y j x jL*jI (jl 
i_4j*jj . a, b, m, n, p, q ^yjt jc I 3" . 2JVI w Laaj jl ^Lbtj y j x (^yia-LS 

LgJ CjVjU-a 4c i_gl (Ja- (j-a (jSUlDJ SJVI 1-La.jj a (j$U-ij (a, b, p; m, n, q) 

p i (l!}Laj) (jyJ-« <^j-La3 (l!iLo)j (jy^-* 'J ' gaj (l]}Loj) (^y^-a Lfl>jLo*Li (J^. 

a, b, ^1 JLC^I Lahy jX (jj^-JuIl <L>JL«-a t;T ic (_£ j-!l £-aLjj_JI J-a-tJ 

C^jI ^hJ\ aJJt ji-Gj .4jjLc jljici ^yJt p, q jj^-jJuIl Cj^LaU_a w j'a m, n 
(jla OuIjjJI 0 J-fl> Cjj_l*j I jLa . CjVjL«_a 4c jjjjca (J^ (J^. I (j_a ^ a fc is a 
^j-Lsj ^ a ~w (j_a 5 i^llaX | CjLlLjjlII (J^ p_)Ju2j ^w-sj * 1 » i" (jlj-jJuj X y, 
al ta lII (JjjJa (jc JuAJui! i. i i rill. I cJsjJI 3JVI (^1 tLq-m£j t_ij_Uaj 

. jl^U. J^j ^ U£ 3 

•.CjLjaLLaj (^Laj (^1 i La a^ ^LIjcj j-f^ ol-^ L^jLolSLi 4_lLjj<JI (J^-l {yj 
a, g; m, n; p, q (ajill (J^-l (j-a diLsLLaj 6 
^j_LaJI 4-lUc Cj Lgj-Ltj w La «" 3jU>.lj SJaLLaj 
'.(3J>U culj-a 2al LajJI i>jL4> fJ^u) 

^ 1 i ilSJI 4 j <i lr CjLuLij w La «" 3jL>.lj 4jaLLaj 
. (3J>U cAJj_a o jut 2 al LajJI w La »") 
. p, q (^1 iaLxbl X, y ,jj^_L«lI,l Cj^LaU-a ^J^l i.". i .ill La xll J a uuj 

jaSLajj Ls_Lu i LaLa_s (j^ll jLtH 4c jjajca ^j^/l O i nil . " « I a I U , 1 1 ejjt, (jutjj 
■ 4 q i n3. i cj ^j-La CjLlLiC vij^ioj (jLLJLlII (jl'al La lII 

(jSU i |jL>. Jj^ia Loa-V 4-Liaj ^jJI 4J^?I (jl (^Jj^l 3JLkaiI JJUJJ 

£-oj . I JL>. Sj ji ir^i CjI jl^^ (^jJI CjLiI i n-»J1 4jj-so i.nmi jj jjj c^l .t^ t V1 I j_a> 
^jJaJl^ 4-ul i n-»JI CjLlUjiII ■ La i uj| *lj^>.l ' a i (j-a J^Lal i njt (jr^a dJJj 
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SjijIjJI ?j* j * j usA] ^1 Jii>-" i nL ij<Jl2JIj 4jSjaJI ^1 JLir" i nLi ">LlLa 

CjLlUjlII jjiii"' Cuijirt JLS i.ii*t VI (j n^r ^Ir iSJVI (j! j^JJ 4al i<il iLaiT 

^jJajj O^-*^ tS^J-" O' ^-*VI 4jJJijlII . " « I j U » 1 1 JLiol JjVj 
jj| cLLajj-tli ^-*-ul JL>> I (j£La_i) . Lg-ilc (J^-i jc-*-uL)J («tl)l ^-taJI » _) 4_t^ 
(j^Lfljj i((J_a_«J! J^Li- 4 m_fl-*i JjJL*jJ ^u-uV! I jut ^ jir" i nl 

£-aLjj_JI (_yi3 g. 1 o . nVl CjJJLs. JL3a . j«u-uV!j (jLCil JJl^cj joJ I il J-a*s"1 JailitJ 
j"i'c diljjj iCjIj-l<Tl^ Sii-ljJI fljS'l J£ J-p^-l lS^JI 'J-f^ (J^ (j -0 Cr*^l 
(_,"-»■ I jSL&a V V , i_^3 t lfil"i^-a >LlIj V J£ ^ytacfj V l-Sj^JLi L$-t£. 

V i (JSLAJLi j_jjsjJI ''ojJ tJi^^l t — ' *' a (JjIjjJVI i—JjcTu (_^Jj • V13 

0~° V (16| V (15| > ^LHi-^J Oj^afj .V .liiAj .....j V a 

.J-ioj Jjjl La J£ ^Ir dDj I JX. La-i3 cJaial a. JLSa . output «£-jJe-U » (_p=J-C 

J^.^/! ojjb . dJuIl ,_L-k.i ,j-a JLci 3"ki SUaLiJ! _ajJ! 0 ' _ .IU~~ 

i> j_A ,j_a J£ ^ S jjj . p, q j^jJJljlJI <_J Laj*i La£ iy, X _I Cj">LaL«_a SjljjI 

La£ i... I JlSLifca i V ^ V ^s_<-uVI ( J_ajejj jjs-VI Vjjtlo Cjlj-iiitl 

i« L-i^aljJsl)) l_<_<J!j jj! 0J_& g j j I u a i n JL*lI) . 3JV! (j^aLi. t_lVj.5 (jr^ 
. (sLuj/Lsj 3j_u£ t_*jJlj jJI i>Jut (j*^ ii_ijJlj jJI S jLuu 4ja i n'ltl aJJt, q\ jjUjj 

LuJLs. i-.l_.U. o II 4~ i ii tl ^Ijja.*^! ">iiLa JJ-JJJ isLLLaJlJI a JLl (_L->-I (j-a JLjJLi 

V(3) = p V(2) = b V(l) = a :o>U.jJ,l 

V(6) = q V(5) = n V(4) = m 
iLajj>.i (Zj i njlj j_LajHl! jIjlcI g-xtaJL j _ s jk ia, b, m, n, p, q li^p-) 

. («LlLl3 CjVjLla jji^a ^L^. (_L->- 1 (j-a dll 
3-^5 LaLa-i . "il j U » 1 1 4_>JL>_L ^_al_jj_jJI £j La I La-l JjufuXI 

■ dJt ...i U J^J 2 I U 1 I i-iLU.l I 3_j2j jjjjj ."Laajj/jJLl 4_uljjljjJI 

i_uj|_UaJ.I t>JJb ^J-Ia3 j<u 1 1— lallaj jjt La^ L>-lj|ji CjIj-uuII VjI i -ij i eaj (-;r ^a 

» )1 i n^. 1 o ^t\t ^j-a ^jl?e_i d a i Lj-ij o c Jl>. Ij-o* i3^JL^t_a c_t_JLt_ut (jj^J 

. I n< j<jU «j y, x 
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.^-oljj-jjl ^cSLrtll £_Ua^t_i <JLXua JSLxuj CjLjJLsjlJI £j_sj>. 4_JVI j^?e_uj 

V(9) = np V(8) = bm V(7) = an ••MJ-^" 

V(ll)= mp V(10) = aq 

V(13) = np-aq V(12) = an-bm : £>^ 
V(14) = aq - mp 

V(16)= V(15)= V(13) 

V(12) V(12) 

y = V(16) x = V(15) :£jJaJ! cJ^aJ! 

1 JLjjLs-l ^ ^^) I^JLstx Li^JJ I 6 <j1 I JUfc . L#J } Jljj i_l!j_L*ILa 1 aJ i^-Ojj 

^^.3 a A* Atl 4_u| 1 mJ| CjLlUjlII JLo-uj .4-JLjjlJI J^Li- 5Jj » i"i a (j*^-*' 
^j-_>J1 £J_A ^ 0 1 hi) «4_j^>.LlaJ! (J_<5_*_U» ^nl LaI q 1 n 3J^1 jj- 0 0~?* 
. («i_iLil i 11 -»JI 3jL>.j» jl <(4jj^j_U <L>JL«Jk! 3jL>.j» 3j_i^>L«JiI <_ m 1 nlj-jJI 4Jl1j 
(((jjjLuiJ! ») 4-<i3j_U i_i-l!Ij jJI (ji^. J> ; >|/ '^ jJsl j-U ^jLlill J2j (JIjjcjj 
5j_ta_i-mJ 4 » i^U. Cil j I n » II tfJUt j-jjjjv (jjS^Jj . (4iuJL>J! <_ 1 1 iiLjJI 

. j-aLjj_jJ! 

i_aj 1 .1 b 4jjju«JI <_ujJIjjJI (^Ic- J-"- 2 - 5jjLla <j-a L&Laj liLa 

. (3 j n 1 n't I OjI Luk <j-o 1 J x taj L$jl£j J-^f cr^') ^ Utl J or 

IjIjlcI SjJjjj ^LdJI (jlr jjjG (_^<J1 SjjUjII i_ijJIjjJI (jjj jjjLicj 
j<sj i3jJJL«JI ' " 'I j ta « II VjI liJj^tUj j a 1 all 4_JL>. ^1 Ji^jlJ ^<u i3jLjJL>. 

3-a-m2jla U 1 1 "a t_jj_UaJI Cil jl or ^LZlll ^Ir i_ijJljjJI j»JL2j 
4_JL>. jjjlic. i_xjJ!jjJI (jjSjj it—iljjjl 4-*jLLaJI fj La «"' lj_ji.|j 

g .' ' -""j • y J X ( _ ;r jji T i« I u La c I JlS 4jLjUaJI (jjS^J (j^*- (jr^ ^ ' l— M ,5^ 
iJSi i_>rjj I jl S JjJL>. <-»lal tax! j! 3 Jj JL>. cIjVjIjla 4^ jaj>J. SJ-itLj. SJVI 

.(jjjj^>JI 4JVI ^j-Zjj i^_aljj-Ajl j-ujlj 

:3_JLi!t SjjjuJI SjJblI.1 j-* JlSjLJI SJLuJLl ^ 4LL2jxu Ll^ Laj 



2, -3,0 1,1,60 cjLJa.Ut 

(2m-3w = 0) (m + w = 60) o^i>^ O^-^ 1 

120,0,2,0 -180,0,-3,2 (^j-U^I o^L^a) oUjl>JI 

-5,-180,-120 ^-jlaJl^jl^ 

y = 24 36,24 4* ,„ 7<\\ gjl^ 

X = 36 4j<-]LtaJI 

-5^>-J J J J^J jIJ^cVI 'Li^sLi. ^jJsjj) 

•( ~ J + cAMI 



i^jLu-u^/lj CjI i i i n U <J-aX. 4_SjjJo jj . * (j| LuSLat -/">ljl T^^tl 1 j t La dj (jy^-tl 

jl cjIjI j 1 .it I cjLcj_<j/j oLal 1 .ill (jjjLuL! La-j3 (_gjJI jIjiaJI I jut 

, jj>.I ^ 1 11 a * iVjJL) VojuulA Lu-uija LtVj.} 

^j-4J*-a j^Lajj . 4-lU-«JL9 3 Jl>.!j 'Lgja-J t—lVj jJ! dJj^tjj LtLUj 

(j-a sLcjjjJca Sial 1 11J JSLl jjfc (_gjJ! iJI_La^M <Lv_aJ a'jJt 

LlLuj. jJ . 4^j^>J! 1 ^aj"" jj] ^LuJI (jlr j j laj J^.Li 3-Sjij-a i_ijJIj jdl 

(j n'C *" 4 i i 1 11 U i_x_J!jjJ! L)La ijjji^Lkjs i>L>oLi dJj^tlj jLLaill ^jVI 

<Ul-»C CjJLao h_Jjj>.| SjLuljj . «!jaJ! (jyJJ JlaJlJ i_3aaj/J 1 Lgj^jjs. oLjol 

t_iIjL?tIIj ^j-LaJ1 <LjLaX ul) JLso (j^>> ijr ^ 1 Jl>.1j tfLsoLt jJ! i-dj^tlj £_a_>J! 

.^LU! oUJVL, ^JIjjJI 

Cj J_>. ( JLlS iL_i| ^ ■ ^-"j 4_uL_u_>J1 Cj LjJLjjlI 1 ^j_<jj>. , > d *" jjl 
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n^yLjj-i^aXK i^jij-"! n La i .i-sJI (j\ i .I -»o ^j^/l sialjuti jo-l (jL^ jJU 

.£-«->JI ( _ ;r a> 3ju>.!j ^ -J i c 
j_fl> ^-j ta llj 4 ui-aj JJLkJI £-«^>- 3 jl if SjLcl jtj^J i . ij i a 1 la 

4_j_La_£. jIj-SLj w J d o ' oaII Lai ifiLLa ^c-alLa £-a _}J_*J! ^-s^* d jl 0** 

. 4_lLc ...^11 ^jJa 
La J£ ^ 4J>U d-u-uL^I 
(jl jj^La-l £_a_>J! J_L*_3 .ClLlI i n-»Jl aLlJ 4jr b (^jCLtXI ^j^"*- uJI L$_La ^jLlj 

9 jjLa I jSLtj : ( _ ;r Lcl 3jL>. ^1 4_jL>. (jji I jj' a j a 5j *jj ' JJijlII Jjjj 
j^l^JI S-sLUsI juc 99 Jl ^ i ' ga ) La£ 10 jJI iaLbl JLic ~ j i aJ Jl*.Ij 

. 100 

a ,„<L«ii sjuji ^l) 5uUj«ji tfj^j <t»->ii Lai 

. « t _^3ljHaV1 » i o VI )) £\$->*& ^-a 

10 «^ j <" mi n> ^j*-"^;"'^' (jl LLlL*3 3 ^jjs 8 ^j-b ^L)-* La^-^ tiJ-J^ J J ^ ' J 

. I 3 (j-a 8 ^j-iaj i&JuiCj i3 (jJI I J i ajj 

jlSjuV jTi^jj-J Ltji. I (_ylll «<lL»1 (jVi nlll 3j£La j-^jj 

. JLs-lj cJsoj ((i_3^Ljjj/VI »j «(J-a->J!» «lj^>-l 42jjJa 
(^La^/I oLjoVLl (^LlII (j i ii II (j\ i nlll i-ilj^cJ J-«->JI 3-<Li£. j-iiJj (_^SLIj 

^Jal j_tl (^yi «(_L«->JI » «Ijl>-Li cGjjJaJI ijj-fli Citoiii jlsj . 3jl>.Ij S^Ljla 

JLaij iflJLs. (_yJLc O"^ (J^y^J «<— 2^Li<-uVI » lil! j^J SjL>.lj 4jl3J 

'"' ' " .SjUs-lj SaJa^jcj j^ljJil (J^ ( _ ;r 3 (H_3^Ljjj/VI ))J <((_L«^>JI)) *lj^>-J 

i ..II i.'it i ir-il jl i MjLfli L*^ i n" cQll J-a-«JI 3 j i n't SjijIjJI Sj^LoJI ^jut 

.4jj_]Lj_a]l «LCj-i_aJI jj-* 3 SjJJ 20 j-a^l 
(jl <LlLc (jLa ijjjJJUlJ ^J-Ia 4-lLsX. J-«^>- d jl 1 C (jLjuVI (_gjJcJ LaJLl^, 
LJ Ijjjj . «i_a^Ljjj/VI » ^1 jl «(_L«^JI » ^1 I jj'a ^Lljcj Sj_a j^jCu 

VI . LiLti L$j f^Sj LuV 

(J^j_uV1 ^5 fiLLj_J,1 ^_<jj>J1 <LiL»£ ijr 3 (((J_^>-)) oLlLui iJ? _iLiIL) Lti Lul 
d A h 4- a d A 25 JLili ^t^-iil ^j-LaJI ^3 <(CjI_3^\Iu_u1)) 4 < u o Aejj 



2378561923 2378561923 

+129365819 7 -1293658197 

=3672220120 =1084903726 

J^i : + + + + + + + + tJ*>^"yi : 



I j i gjj 4ijjJaJL Laj j] ^jsjajj <UV! 5^*jsj_i (jLSLaVLj jJsj 

. LaLcj ' alii&jq » sj \ i nLi 

JL>.jj q\£ !!}! La 41>j £-2j i_gj-J! jojSjJLi jcJSj 4jjL2x-i Vji «jj_2j» LgjJ 
ta >JI ( _ ;r & aJJt . ^j-laJI 3JL>. ^jjs <ci_3^Li<-J i) ji i£-<u>JI 3JL>. ( _ ;r 3 «(_L«j>. » 

(jjj (^j ta 11 jl) a ->JI 4_lLqX ^Ijja-Li 4-uLlJI SjIa^J I ( _ ;r 3 3JVI ^jJsjj 

jj! j_i (j-o lLj S_a (jjj^/l 3_il_>J! <_dSLj Lx-ijj «<_2^Li<j/l jT» J-o^s- (_g I *!j^>-J 

. cGjo £-a JJLC JSLI £>IaJ! j! 

«J-*j>Jt» 4_al_UiLi I j j'a 3JV! ^j2l3 i3j_o-Vlj 4iIL\I! SjJaiJI Lai 
«*_a^ " i ii VI » silj^-Li tiLljlSj i4_jlj_JI cJaj ■ ^pJI jJaljll £J-aJ>- 
^ 4jlr I 'Ajlos. (j;j-J! i_j!_ojJI (jic 4jljiaJI ^ • ~ ■ la • ■ a jJaljl! 

.4-uLi]! 5 j ta >■ 1 1 
'•(^Jj La^ CjI j La 1 1 oJLit ( _ ;r 3 J-*-*-" £ *-^i>^ 3 
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3 672220120 



. (ilVI L- li! J 

j_i3jjJI jl jJLa 4jJJ J<3 ' "tl (jLfl '^ii^ 3 Lj^J -J^L? till is ^J-"< (j' 
*j iji c La ' ji ' auuuas cix-o~ 1 4-us j j I jj*J I i_dJj ^1 JLa-" i nLi 3JVI (j-oj 
,3Jl^>. ^ I r ^j-Ia ji 4_al uaj 4-j-La-C. <j-° ^^r 1 2jL».tj 4jl3J ^LiSjl 

^ 1 i ■■ all jl l— lj LeaJ I (j-aj (jja '/90 iSj^ ^ L ^is (jJJ ' «a I 

.(JjO^II 3-1 T (j-o VjU 4-jLiijerJI <Q]T p i i -«j J-fiJJ (J Jt ^ lS 1 -^' O^l 
Lc - U JjcJjj Sj_<I/Ljjs (JLicLj V! j» jJjj IlJL>- 4fLlaJ Oul^ ^jj-al] 3JL3 
j_oj_jj (jl (j^ix-i iiillis (j uSLaj 4-ii-L.LeTjl 3JVI La! .oLlLsjlI! (j_o IjoJj 

(JI o-cVI (j_a j— i lTlSLII (^1 S-aLUsI (Jjij-^-^ ^-^ *4 j*J-^ ^° l)^ '— 

3_iL£ 3-WI pjitj (jSUj <L)I l"iiif-j? IjT i." i Lu JLaS idilis (jjo j^lj .^jjs-VI 

di_u) * «j ' ea 1 1 CjljLiulj uLaJiill 4JVI p-jiL*-J (jr^ ^ J n (J ***""' I J w ^ ' M 

. jjjJajiaJI I j -i j I »" j-aJa La£ i ( »Tic-tac-toe » jj . dJLj . 

,Uj U -Lt iTjIjLSiVIj J-2JL!Lj 3 2 1 +~U JjL^U ^^Ic 

(j| ^ ulAjli (JL^ J-Sj .4_j_aj_iJI Sl_j_>JI (J.5I i ii a ( _ ;r 3 S^jjtll aJJt (j-LjiaJ ( _ ;r 3 
( _ ; ^L! (JljjiJ 4-ul j i>iLjjJI 2jj la III (j£, JjljI 4jI jj* Sjuiuj ^ j i ujj (_gjJI ^(^yjSJI 



(Ja. i^Si lX^Js . 4-lLiL-cTJI 3JVI >l_Lu (J) I »*n JLaVI (J^ois (jji^-Lt ^\ «L>. jjj 

Ifllji qua Lt* Lb j_jLj <Lu! (jf i3JVLi SJajjjJ.! irVitl Jjl i ,iU J-J-aJ>- 

. cGLbj Jjlj ' a i uVI £-a til!!} (jl£j 'J-f^ ^^-^J S'** LajJ-S 

2_JLlII Jl j-kVI jLa J^c: ijjJI i>L>oVI ^ (_gij jl^ L^oj 

^ Jj " * C?~^ ol o ui^aJ p 2 » pj (jL$ ^j>.jV1 ^JLcj . Ij-J^ ^ cLbjLa 

j-lU^jo (^Sj 3_J"i?1 t lj^.Vl ^ J^'j-II 'LUx. ^jj i ii a (jJLc «JIjJl1I» jjIjIII 
(_yj.ll ^ jl i j i i aj dJJjl^j p^y ^jjs 3jLjJL>- ^jLxj g. i eaJ (_yJ.ll CjLLaJaiJU 

i^uL^tU 

Jl2^ lOLjLSLaVI S^JjtHa 4jjj/L>. 5Ji p j i i -■«'*' t J-uu L4J jj (__ T iJI J o^>JI La! 

j_<Iuj 1 950 j»Lc • ojjl>J! t_i jjj/L>J! ^ a ^l 3 Sjlaj. cGjLa 
Mauchly « ( _ ;r l£jLa»j Eckert «Cj_^£LjI» £_a <GLiujaLLa jjLu jLaj^j Q^a q^>- 
(jl j^jJLi . ( __ r SLjj_ai (^jij-iSLI! t_!jjj/L>. (Jjl jls (jL^ lS-^' 

jLCal 'LLiia cj! m i h-»o (_yi£. VI 4 SoSjJI ___ r a j^jcj pJ j-^- 1 lS 1 -^' Ji>^' 

.(jLaJJI j* jp ,_L_2 l^ajja ^^Jl 
___ r 3 juijlj D -1 'J 1 "~*- > J-f^ 
j-j JjjLjlIJI (jjj I g ;< a" (_pj|j illVl ^1 jualjVl s LLa^l Jaa. 4jf : Vjt 
5Jt im U 2JVI J^j jl <>SLaJ <LjI dJJj (jJI . Ll£La-a I j_al oIJlcVI 

<La- (<*>1j 3_}JL^a (Jjvlj-aj ^ljj>.t ^^J! I >i I Jjlj ^ ^ La * 1 1 4_ul j t^LjjJI 
a ji>-" i .1" L$jl jj^la CjLlUjlII j^*-" (jl 5J^LI (j^-aJ La£ ijoJL«J,l 
__gj_>>jj 4jI JjJI ^1 *LuLi 3j_a Jjjij j<u cLajLu/ 4l>.j_a L^JjJj (j^' jl JicVI 
SjjLa 3JVI 1.- 1 se j lola .(SjLjJl^JI jljLc:Vl ^JLc 4_uLi 4-ul 1 aaJI oLlLjjlII 
_jjJJ_«JI (jj^ (j I r 1^1 <i" r I CjIjIjJsJI jLaJjlj _jjJJLc 5jjl S a (jlr Liiajl 
LdJLtlLa jlj-^JI (j^SLlj) .j^>.VI j-a J-J-^i l_a_AJU>.t jl jujl i uj a 

j I i ^aLijjJI jjl J^*"^ Cr'l J Cr^ j' ' 'J^'"'^ ^IloI jIj a" 1 11VL1 

Sjjiill tfjbt jl . (i_k3jjJI jl 1 1 j Ic j a^JI pu 4iiLu/ stLaii ^l Sj^ojlII 

42jjJaj 1 aj 1 axi jjl 3JVLa i43oS t_> jjj/L>JI (_y^II j'j-^' iLicjl 

(__vu_L>JI t-j^xis (ja ^-ijuus p3 (j- 0 ,? i^LtS (jLtujI L^jl (j-LaJ *>il (J J> - : ?<- 1 

cUli ( n ir^ij LgJ^Li. jja (Jlj^cJ ^J>aj £ >-«-I 
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Augustus «(jLc.jjjs . A» 4j-"ri; ^Ijs (_g jJI 3ijj<ll (jja JjJLaJ! ^j-ill I j-A 
(jjJUt cjLlUsLjj »l glr <j-a j^i-I JJLcj George Boole « J_jj . G»j de Morgan 
iMjj-LLjo^l CjLlUsLjjJ! CjLuj/Lj/I j^j lj^>-J-a LaJ-i£.J J ui£ ^jj/LlI! 

5ib£ tla't ^ U 

" "5 jTloJI" - 1 



It" LU S_b- ," - 2 



"JJLJI v^LJT" 




-3 






-4 








- 5 






- 6 



4-l-Lc J-JJ-j lS 1 -*-" J^i-^' (l^ £ * J=e iW o' J-f^ 4-aJL3 j^-? 0 ! O^-*^ 

Leslie «i_gj_oj£ J.L» jLj^A_jj^jJLll ^^31 j i>iLjjJI ^ < i a I Laj_t£. i3j_<I/Luj 

i ">l ^ ^"tl (_- c^ JL Lj_o_uj ( t j-j^ until ijr 5 ^^__A_t_j ^juj-a jl>. t ^-Aj) J. Comri 

3^j^>. i n-»J J-fJJ 3-1 1 (j-a 3j>^ j*' '^'"'l -J-J 1 njj-tij 3jj^ejJI 

,j_o Lj^jJLo 20 U . 1 1 o^L£ jlSS .2000 ^Lc 1919 ^Lc ^ j^UI 

jj^jJI (^SLjjjjVI <^£Lill .4Wi LLalXa^l Jj^aj jl jl^ LaJL^j 1928 

3JloL*js SjLjj 3 jl i^^fl 3jSLiiII jL^j^/I lS 1 -^' Brown "(jj'j-^ 8 



.42j3jJI SlsLLj 30 (^Jl 20 5Lc j^uj jIjlcI 

djl j i nl_>JI JL^c-o (_y3 Jj^" ^Ij-II Eckert '""'j SLj})' j a > il£Ljj-ol j^JJ 
ojut JLa^I (<u J^j . ( _ ;r KjLa i .1 <u 4l!l (jlr 4l»c £jLIj 4_ujijjSL!V! 
. Lul lil i ni l 3 j i .ij-L^JI Moore 4jj/jjLa j-o^/l jJ>-\ ^ 

Wilkes «(j "Xbj»j Turing «£_cjjjj» ^1 j<u tjj"i i .i mj-i <_yfl i_jjjj/L>JI (_£ jJI 
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IjLso a^i] i Lincoln (jJjSLLJ 3_ujlxj J^j jJj 
jJa (jj j 1 iLi (jL^ i(^JjJjjj S^jjla ^Lc j-Aj .1815 
LjjjI/ g Ij j~ ■ uVI I jut (jSLj joJj . (jj^^jJ! i_iL»-i^i 

fiL_t^_a £j-U Ij-^-I (jL^ jJ <j^>- « c L*_ai jj^*^ ^» ^J) J ' A 

Isl Jj_i ^yJLc ^_<-uL^. j-j? ^1^1 I Jk-^J j_U 

L^_jJI 4 _ r _3j-j V d **' Jj jjj^j ijr 5 CjLjJjjlJI 

t^-nij} tRussel (J^-ulj) 5 , ^.a I fl ^jui ^.^3-*^' *— 1 cr^^*^ (*) 
Jji^J (jf <-3>*J V u^iV'i J<LI J>L>J! Jji^J tj>^' i^-^l cr^ ^ 



- I8I5) G. Boole J^j 
(1 864 
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jg-LLtTuj ^JLkJLj I i" j a (jL£ 4j| »l m" i ii Li JjlaJ! VI 4_ul (j£. <_2jjlj j«J . dJLiJI 
j-JiLll! (J!la djaUtl CjIjJ^/I (jl « * i eaj LiLCa i4Ijljjfc ( _ ;r 3 sllil LiljLJu JLlJj . 4_L>I 
dJ I j /h j id-jjj^l CjLlUsLjjJ! ( _ ;r 3 Ljj/JjJ 4_LjI w La c I J iSjjSH! CjLu/JL«J!j 

3_usLi. 1L4J (j-jjj 5JL». e^sjJI dJJj IjJlUol ^ (aJjtjJ! (jL£ 
(jjjjIjlI! (_j_a S«!j_2J! f> j U~ (s-j-j (jLCa .«!j-2^J! «Lulj »l mill ^1 cL-mllLj 
(jLCa ioLlUsLjjJI j 3jL£L!I La! .JjjoVI 3*IjJs ,j-a jLus>Ll!l (jSUiJ 3_jj_pJI 

iMjj-iLsoV! 2 i .hXII £-Ljji L^Jj^j^^I (jjijljj.1 I alia a Lula Lcjj^a l<jajU" 

i ii a jj-a £-J3j-J (jl ( j-^-a-i (jj-^ 4jLu_JI ClLal a" ifrVI (j_a OuL£ 
lj-ll_r»o! 4jr a (j^-i * c L^L-aIo*VI ra ft \j ' a ^^"i i n a j^aa ^IjJLaJI O I a* j o La 
i_kJi 30 <CL*_l3 La 1832 j»Lc ^ (jUj_JI j»JL3 (jf (jJI i3_LaaS^. 5^/jJLa ^1 
i 'I I * lLLLII J j La La I ^ I r (j-iil La-a Jjsl SJjjJI Sjlj^s- (j-a 

■ (3 initl 

cjl_«_aL>JI o_iL£ .(_Lj_L2_i J u2tj&\ £j^>j (_5-a (jLCa i ( _ ;r «-aL>JI ^o-lLllII Lai 

Q^y>M\ Lai i IjjLjoI 3 i in 'i< (jri ^' al *-* 1 * iag,Vl (^lc- 'j^ 9 - ^i>rA : ? ,, - , V' 
CjIjI <J^L>. ( j-a p-A.sl « i*i i nl pUj (jLds tCjL*_aL>J1 (J^>0 ijr ll (j^s_al_LaJI 

J I i II d i 'ij^ ' 9 CjL>.L>. ^j-aLjJ Ijut-a fl J I « "l (j_a ^J_S_l La (jL£j .cl_j_L)jJ1 
(jLSj i3_jLaj_Jlj JLu.oJ| ja^jLaLalLal '"'J i-ajejl (jj jJI tjuILiI" i n"jj^JI 

.(j7n->JLi jjL^tllVI (_Lca j_La^. JLa ^L) I j I * i ^ LlLjji/ SjLc 

^j_a i LuLjj ' d uiiflj ^_lLljj i Vjl ij-t-aLoJI ^j-t_uwJI a LLaJLt I I JJt> (J^J ^J-^*^ 
j-^l jJI C^jL^ id j I x a <(4jjLc 4jj/jJLa» ( _ ;r 3 LJLU QaSLJ i>jLlo.I J!>L>. 
^9 ^-^-"J^^ 3e - u ^ a ^ ^Ij-iAJl ^Lul c-ujjGj jLlo^Lj djj^o^ d i n t nj-a 

' O '"'^ d-j-u-iLt_oJI ^Jj (jy^>* 4_*_ujJ_LI i>JLA ijr 3 (J^J (jj-^- 1 ^ 'L^J-^I ^d^rP* (J-^jl^^ 
La ^LlS -Ij^Atl s Lul (jL^ (j-a) ^ 1jL>jl 43li Oa. ^ jJti (^jdl J-aVl 

^jL^ (j- 0 p j * rt ^J-lL^J « t iiLLII 4_LaLlII (j- 1 - 0 ^J^*- 1 ^Jljj^-^ 5 f*4j cJ - * 1 -*^^ tJj'^^ 
ijr 9 JL£.I i ii a jjj^jjua j^j-a ^ji mi pj . 3j-*IuLjlII jj-*- 0 ^J*- 1 *Lj_uj J_LI J a**t i n i 
(jj/jj JL^ 3_jj_pJI 4jj/jjJ.I i>jiaj>.j J!>Ls- (jL£ (jl J-»JJ .sLi^sLi. 4jj/jJLa 

4jJLkjVI j 4_uUVl j 3 j i n'lj-aJI (_>ujJiJ ji-? i3_cLu>LII j S^LiajJI Jls-j 
CjI jL>ol OJLA C^jL£ JLaJ . CjLlUsLjjJI ( _ ;r 3 QaJJJjjVI sLu£ La 3« lj^ (j-a (j£L«jj 
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^e-LLt3 t Lo J-lC J_<i£^ <lL»C (J^j Jl3j • ijr lj^1 «L>.jjJ1 

^—t-Lt-j L^jS J_A j L£j i 4_lL>JL 1 £_) Li^aJ, 1 L^J a_<a-i ^LaJ Cj Luiaju J_a JUfc L*J, 1 

j_Ll LaJ-Lcj . J g < o It (jjJj_oJJ Q^_lL>JU JLaC^I JL>-J Lg-ajJL (jl^ ( _ 3 jJI 
«L_t-ujJLj3 A * (j] jj-^S t«Li J-ll ^j-u-ujJI J_u_oJ! (jl^ (jjj-imJI j «U_u^L>J1 
dJJi J_*_i JL>.|j .^jjs-I ^jjIsIjjsj Cil j i^LjjJI i^jLla L^lS fii*-J (jij SjjL^j 
A i \ tLi 4_ijJJ_tl c-JL^JI i ii a j iTtj joJj -J-^' (3-*-V <JJLfl> (jj/jjj 

Jji/j-Aj Peacock «<_d^£_u»j j-f^ f° J Laj> L° I Ij-jI 

i(^JLj_j-^o^ Cjj^jJ (_^<JI CjLlUsLjjJ! (^yi 3jUJL>Jl sLvjJll i ii i iij-a jjLc.jj^ 
(j-o jJLaJI dJJ j_i I j . . .."O ^jjJI Sj^iill CjIjL^JiI (jjs Jjii" i aj (jl 
4_Cj_u3j_o j^.fl d j i ii j £_j|_LU ,j_a J g i j t «L>.^1j (jlj ii_tjLLllj J_>JI 
jjjj^LiVj Gauss (jj<jL>. (JLa.c.1 JjJlxjJI 4jvj ^Ir (^yillj j i'oLjjJI) 
(j^jijj' Euler j-LjjIj Leibnitz jILtlijJj Lagrange jjlj^Vj Laplace 

4_«_aL>. ^3 CjLj-UsLjjJ! d j K L^jjJLj^sI 3jLjJU>- 1-r a dJLut C^jI^ 

jj^tlll (jjijjj «iii3 JjslSjlllj Jj^LfljJ! ( _ ;r a L^-jJt Jjj/jLs i^jljjjjs^ 

«G_<j/jJ_a L^ja (jjjjJU Jjj q\S (j^j-l^ I <3 ' ii a i SjjVI (j-Sj • J>J Lij-2js 
i^jLjjjjiISLi Trinity ( _ ;r ILj_ljp 4jK ^Lusj q\£ (_g jJI n_gjjJb^c. j-^sj 

.4_jjJlj 4-iJjij i ii a (j-C- d j 1 -cj dLutlj iCj|jL»ILaVLi I jj** J » ui m 
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^Lfujl 4^j->J 1 Juu_uj 1 JuJ-o (J^J tj^ . Cj! ^imi j ■"■•<- SjJ. d . .. A *t 4_LaIo*! jjl 
^JLlLJLi I 4_LcLilb>-l LjI i eaS ^jjs I i ajj d . .. ^ i j&itai 4j£LJ ilLLuI£LjJ.1 Ji^Ji-a 
<1 j< q*w ijy-^J Jj^Lc^M)) jj_u_uj i ijLj ' t-L^a-La gj « miJ idJLaLatJI 

jj^-j tjL^j * c i_lj! ^_>J! j * 1 ^1 ^j^-*^-*-^ J- 13 -*-^ (* 3- 1 j J ' ^ * Ci«in 

Sji^.LtJL 4-j£. ^laj « ( _ ;r L><JU CjLijLlI! Oi-u» (jy^ » I J ' r-> j^/ 1 Jls-I LUsjI 

«oLLaSI mil cl l n HI » 

3_<J!ji-us 4jSH! 4jjl*jJI cCbtla 1844 ^Lc ^Jaj . 4_JL«JI iZjLlUsLjjJ! 
IlXj La (jLcj_<j/J .(_LaLCjJlj JjIaLajJI <— -i 1 i h-v sGVLia ( _ ;T i^. 4J 3Lal£La 
d 1 1 C CjLlUsLjjJ! ( _ ;r 3 j_j£^M d "I j i uj i i r-i ? La-i£ li^e_J! dll j Jjlj 

■ i"i i a ^ a Ir J-ax. ( _ ;r 3 L$j (_£.lLi (j-o (Jji j-fJJ ' ■^ jS ' •^ ua J^iH 1 - 0 ^ 
^ j " j -1 ^ jil^t w 3 La * rt ^j^Ls ^LLaj (_> £:) L>. J*** mi tS^-^ '-*' ' "J^ Cjl j i^IjjJI 

. i_dJ j j-j-c. jl 4j^Jlc (jjSj (jl cjLS^L«JI * j^J (j£L«-ij . « LuiVI i_al i is>\ 

(Jjiuuil 42jjJia (j-Aj) calculus (jLj^s. jKlul 3j_u£LII J^j 3 g itl i na Oul^ 
(JiLa (S-Jjji. (J-ai- 4_LaL^ CjVa-2_a <Laj>.jj till j^j KiQ^sLj (_j^> UsjI/ I )) 

SjjjLa_aj (Jjj^tjJJ d_LiL£ >Luii (j-a SjjiJI i_flJGj» : S jjii) Senior jj j ij i » 

i>J_fli ^_a (Jj-J J-aLlLLj .((joJ^U 4_«jLa Lalj 4 «" 1 U 4_JL>. La! (j-Aj ' J >l ' -*■ 1 1 
_}JL^_aj (3^-^ o?^ 3 ^ Jri-^^H 3»,'^**' 1 ^ J '^^jj 3J_}L*_a ijr JI I o I 4J ^o_5_LI 
«3jjill » d ^ l< t j , ^."i^. ^ JjJlj^ w i_3j_>J! ^ JLa-" i ii ) (ji (jSLaj ^iila^ i Laj-i^sLul) 
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i_3jj>JI Jjj (+) j-^jj '(j) ' i-3j^>- Jjj (o) j_aj 

w = st [p (1 -r) + 1 - p] 

A Hall (Jli-aJ (J I J ^ ^ ^ ^Ij-il (-j- 3 * (jr*^ CjLlLjJlI! £J-a^>. £j\ 

. 1_£j_j_>JI alla-LlI (3-J-JJ J **» i"i 3 ^Lti-i '<J_W lS 1 -*-" jj^J-" 

^J-oLjLLII jj-^La-i (3^-^"^ iy-^- ^a-a-a Or^-^ Jjla-LU {j-ulaj jjSLa-ij 

I cLa- ajx-lo) 4jt-j-ua ,^3 I J « i *-» j : /yjLuJI ' a-u-LagJI 3-JVj-i L^jla 

j-2Hij (jl^ J_aJ (jl £-aj i I 849 ^Lc . {{jXii/j^l i^jjClL V / (jt^ClL i4jliL>. 

cj I j i <i LjJLI l!al"i i .I? (j^c. J-Si i ( _ > ^L>JI (jJjj SjnUtl 3j>-jjJ! ^1 

1854 ^Lc (jij . t jJJjjLj dJjj^^ Luj^. 1.- 1 1 .1 1 .1 1 jJs ojl£ (jll! £_Jj£ J_bo£ 
4_<-3 .jjl>. (.g^-" The Laws of Thought (j-lSLUJI (jiJIjJa) j a II 4 Ur j uij 
jl CiLcj a ~*X\ 5_jj_Ia_Li Cj I j i *r-i LjJ 1 ^jjs i_3j|jj(J,lj ijjjsjJI 4j>JLt-a jLcljja 

q\£ jiil . 1864 j»Lc (j^j^'j Sjuj/IoJ! J^j (^jj • J^j j-^ 

'(j 1 " - t>"^ jl J*i tl Qj-'d-u V (jjj-J! (j^-JJ-^J-tl 3l>$-II dLLIjI (jjs IjLa-lj 

^ ^ rtl 0 " *J ^Jj ^3 ^La^M ^jJI cdjl_A tZj^oJaic * (ja-aaJL La Ij-JJ^ p j *^ 
L4I LyJuo Ijl I j_a> iJjlaJL VI 4jjui2lll 3_uii«JI 4ijj-al] LljJla <jSLj (oJj 
l_f J-a ( _ ;r l£. Lal_a-j_fl>l 4 1 a f jL j«J jjs^oJI . (J^^VI (jr^- 

j j"r I jl .(jjjjLxIl CjLlUsLjJI »l n lr (_J_l3 (j_o LaLc jlim^. (j-a i_ !j-2j 
icU (j?-^^ cCuL^La ^3 ^LtJI I J-A 3- 1 * ^ J a i»l j-lC ^J-ajtJI I J_A ^jl 
^Lc Claude Shannon (jjJLS/ K 1 a .^."Cl LajLi^. ( jjj-«iu(JI oj-UI ^ VI 
o^^II dil j QajLi ' J_jj j^-J S-uLj^'C II jjI jjJI tj^i 4^^LtJI 1937 

(jLa IjSLfliJ iMIT Ljj>-^J jjSjliJ jj-uILj/ajIijLj/La JL^JtA lio-L LJUa JljjLa 
4JLL1JI sLuj/Luu^/I jLCa^/l lilt (j-a 3jL>.lj (Ji-a-l QajLiu tfj 1 (_g jJI J^-l J-a^. 



(jf 4_i_Jaj_5_A SjLJl,] j j ujJ 4_&L1^ i4_J] jl Mill j-LApJI (ja SojLIII Li* i_U^J,l ^ <'r>^ V (I*) 
(j-SLju Jj a II J- 1 ^' i il^- 1 ^' 7^?^' ^lj-a-"iinLi ^-IIaj (jSU-i j-wi^lll (>a 4j>uLlII Cj^jUJLI 
^ ' ^ dlLLflj 4-S_lS->J Ij) ^jLxJI ^_xj>JI ^ULuajj Ijl>- 1 j i Sj ^1 JLa-" 1 11L3 I gj — H * a 

^ u-Jj statements 5 j S La i 1 1 LLUaJLlI J-oL»jj <j^SLI lj La '■ « ^ jljJI j-lc. » J^j j ^ 1 uj 

cLj>JL»_a ^3-^ ^ J-a- "1 in" II ^jLJJ p 5 lj J 1 MyJj SjLlVI (j_a Llai JLiV^ . ( _l1 _LC VI £-A 

(j, y.ll a iiii'iIL ,^1^ n>}Lci 3jjSjJ.I il^mi^ a^jll' 
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La-L Sajj i. i j i ill jj>JI ^ Jii>-" i ii U (^LuJ! Jl«JI ^LLaj ^.Uajj ijJal^J! 
^jLuJI JjlJ! ^LLaj <_ Mt nl ^-S»J1 JLjr**i i n"j . 4jt jLllI! (J^J * rt J-* 1 -*- 1 ' LaLj 
JLi-Lj (jl I j ' " JSLI switches « j-jjLLU)) w l<* Jlajjlj (jV 

^ <Xir~ i n" I Jl£_Aj . jj)U a «OFF» jl ^jUia '.^I «0N» Lol '^"J L?^ 5 "! 

_I! 3_JL>. 4Jixjj Oj «ON» _I! 3JL>. 4 1 "i « i j I I n &> • La (j^-^j ' ■^■■'1 jjJ! 

ijjJLSLtl jljLC^I SjLc i_jj_<-uL>JI (jic JjsLjlII ^j^isejjJI J <i au i n_i) ,«OFF» 

S-jjJiSLa (^Jl jIjlcVI ojut Jj^ej t_ijjj/L>JI (jSLIj (_gj until ^LLailLi 

aLtalll L^jLS^lSLaj 9 j^JI 0 ,j-a 5jj »nll j»HjVl (^JloJI JjJLj>J! (>JJ3 
iajlj i complements « CjLa-*io» LUaji Jjjl>JI j g Laj Li£ .^LuJ! 

j! L»£ iO OjJ if I ^j-ua-ia i^iVl JJjlI! ^ (0 j! I Jj-ila « bit » 

. I ^ 0 





NOT X ^bsli 


X ^Lali 




0 


0000 0000 


1111 1111 


-1 


1 


0000 0001 


1111 1110 


-2 


2 


0000 0010 


1111 1101 


-3 


3 


0000 0011 


1111 1100 


-4 


4 


0000 0100 


1111 1011 


-5 


5 


0000 0101 


1111 1010 


-6 


6 


0000 0110 


1111 1001 


-7 


7 


0000 0111 


1111 1000 


-8 


8 


0000 1000 


1111 0111 


-9 


9 


0000 1001 


1111 0110 


-10 


J! ^ ^ i* 


y^A ys j) byte "cj 








>I ^ dUi jr. 


J- y ' aib* 
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jljjJij ijl i ii j II (^Jl j-t-ajJI jji ^LuJI al LalLlI <_jjjSLU jJjlII Ij_2j 
(_gjjl 4-mAj IJljII J-Aj ijl ' "jH _J :5C - 1 " " £ L«-3j-0 <- i i n**-l ^J-I' ^L»JJ3 

jLv^Lj j<_a_<JI (j a * j-a I JLjj C^p- n_gj until JjlII ^LLaj 4-a JLa-" i n i 

(<u jU.VL> Ijljj JjLcl! j! . I jSL&j itijlUla dilj uuJI (3jL>.) SJjJLa L$jJj 
i 1 02 (^.a oLla , 101 d I j rig 1 10 ^ jU-1) 10 jjjJJ 4-JLni! (j^aJLi 

,_£a2JLi (<u jL>.VLi JjLcl! IjljIs (jjLiill allalil jys La! .(...i 102 <_3aJl 

I 0 J£ jLa iJj-^ 2 jW^J ( 2I .22 ,32 ... ,0) (^12 jjuJJ JLJtnil 

j JjlILs . ^ JjlII ( _ ;r 3 4jl3o>j (_£jLcuj (jjjj l) 3 ^1 Lc ^j-a 2 _i i -ij i aJ jl i-t^*;! 

(^LJuJI »LkiJI Ul . 1x3+10x2+100x1 i^jLuij iV!l ^LkJI <y3 123 
i<_,jLcl!I ^Lkill IjSLtj .7 i^jLuij i^gi I x I +2x1 +22x1 ^jLuij 1 1 I jjjJLa 

jjSjJS <_ i i n-fcj 3 jjj ^1 Lc ^3j-a 2 -l jojjj ' _lj i i(_gj_<iiJLll -.1 LaJLil ( _ ;r 3 La£ 

("lSjJI jL9 ' 9 cr'l 0 6-° U>5 l^J-" 1 *^ (°4>" O' 0^ eA9 '(°\)-" ' 

jJjlII 4-«_<j5 jJi^cj jl jSLa-l lj£L&J ■ La I jl 0 Lai jaSLl (jl jSLa-l (^LuJI 

t^LUI jadJI ^ (jjUSJI ^LLaiib 1 1 1 1 1 1 1 1 



iil&l ^ 


8 


7 


6 


5 


4 


3 


2 


1 




1 


1 


1 


1 


1 


1 


1 


1 




2 7 


2 6 


2 5 


2 4 


2 3 


2 2 


2 1 


2° 




- 128+ 


64+ 


32+ 


16+ 


8+ 


4+ 


2+ 


1 
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:OR ^All UUc£ AND Jtf$lf NOT 4 j S i<JI UUc 

« = OR» La! (j-a) « j = AND» S-aJfT^jjJI LLaMfT j£i f jLir'f i n't 

(jlila Lai . (_ya.UI « V = NOT)) j-L3. i(La^iK V I a itjL>.|) 

i ^ I" ^- * ( _ 3 _ULa CjI j « ^ j S La * a CjLlLsjz.)) __ t j* Sj^jJll CjI a K II (jLa (^LuJ! J^j 

. La Lai) 

Cjljl jJLi L^jjLoj (jl (^j-A 4_Laia_tll Cjl-JLa- t JI p j ^^^rP* ^LojjJo i-dLLAfl 

NOT, AND,) ciLiWII (jjj iUlLalx 2uLui JjLoj jl j^ej • ^Wj-S^ 1 

j-aj^a J^Li. j-a 3jl j J^a j-4-i IjLjj LujJ cUt ( __paj-aJ .iLusLi. 5j| jj (OR 
(jl (j£_aj I ^ i a ^Llia jl Cjjjaj d lii" i u a Sjj i^i_t JjULJ (j^JI ^JjLiU jjs 
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<j-Gl_& (Jjj-^j (j^-^fJ iOFF ^"lill jl ON (J^Lc-^l J-^J cr^ Ui^J 

(ji-Iaj-Jj-o j* jL>.LliLa 'ft ic_4jjjjJ! ^Ir Oj I -j <j-uJL>JI 

(jjSij (jl JLjJLulS (IjLa-lj Ijl i ii a j^LSLjiJ (_gl) J I nl I ^jX^- 

j (AND) « j» jls-I j £-Liia . jLuJ! (jSLI ON 3JL>. ^ j^uLill 

I o ^ i a (J£ (j-a jLuJI J-aJ (jl <j^-«f (jljl i n a <_L!l_La> QJ^J ' (£>°-^0 ifij' J-^' 
IjlS-Aj .jj^s-Llil,! ,jja ^Llia J£ (OR) «jl» Jj^l ^LLjII dilij 

>L£ ji j-i-VI ^Lloil ji (j^Lloi! Jia-I jl£ Ijl S-lCj-oj 3jb ^yfl jLlUI j-aj 
: JjJljJI -j j laj La Ijufcj ON 3JL>. ^ jj^s-Llill 



AND ukdl 


»uaAi OR 






ON jjjuli g*. 


OFF ON o^^l 




( SW ( A) 


— ►SW-SW — ► 


— ► !OFF 


(A) (B> 


— ► SW ( B) — ► 



jLuJI jLs Sucj^j 3jb ON 5JLa- ^ j! ^-Llia dJLla (jL^ I jl 

ssl^-3-VI J>j-«-J joj 3jl jJI £jlj-3 (j-a £^3 ^^3 4la «j^>- J£ j-«jJ ij^tlj i_3jjj/ 
jUI jLuJI (S^x-i fd^-i V (^LuJI (jJaJll (_y3 LijSLIj (^jutjj I j Ltsjj p . a u3 
jj(_)-a ^ JLC jl ((j-ala-U I Jls-^oJI) I _j 4J j-aj-i La ijLuJI I JJt jjj_>_aj La-ilj 
JJ-al SJj^l-J dJI_La . ( w fl-LaJJU j_fl_i^aJI) 0 _J 4J j-aj-1 La J-Aj jLpJ' 
^Ua Citj jJI AND, OR, NOT 2^U:t l CjLjIajJI q\ VjLs , Ljlk^^La 
(JIj^cj LljLjj n_gjl_«JI 0_jJLr»JI (_y3 4_i ^ J -r ~i i uj (_g jJI ijj-xX\ (jc ' aJla&J 
vZjLlUjiJI jj LilLij i ■ La S3 4_uLliII jl J^.^/1 (^JLc ^UlLaill ^LlUjlII juiJ3 

.3jlj. (_,-Lc. (j-jLlUI jjulJJ S_ijI_llII ^L9jVI ^ ^Lu p3j j^ic i_5j^><j 

Jjl JL>JI tfJL^S . 4ii2j»JI Jjl Jl>. (J!>L>. (j^s I i eaj I 4_Lfliaiil CjLJLojlII ja^3 jjSLajj 

J£LI 3_LiLHI cjIjIjJI OUTPUTS (cjLV^ij) INPUTS (^Mioi) j ^ 

^JL^-**( i u rlj A (j^jvLlia Lu jj (j] j^paj-ill ijJLtll (J-U t u ^jy^J • 4_tlaX. 
^~ a II 3JU. JlaJ 0 >a>Ilj ON ,J}LcV! JlaJ I J-a jJI (J^f 3j^a 

Oj se L3» Jilaj I jV «3 SjS-»JI JjIjls-)) _i JjljjJI oli-tt CjUuu-u .OFF 
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. « ^j-La La* » (J-f-4-1 

l 2uc j^j Sjb OR 5uLutJ! JjLS UfT .a^mlm" Sjta AND 5uLutJ! JjLSjj 
Inverter ((^jjl-CLc.)) (^,1^. ^gjljo Sjlj J;l NOT 51% U SjljJI Lai 

^l"iiU L^-l3 (jjSLj j_ jr jJ1 3JL>J! ( _ ;r 3 ■ La Sia jLuJ' J- 4 - 1 *— (J *J 

:c_iVI_=»J! 2l1l^J! JjI ^ 2uJbJI Jjl j^J! j . OFF (0) SJU. ^ 

AND OR NOR (NOTOR) 



ABA 


AND B 


A B 


A ORB 


A 


B 


NOT ( A OR B> 


1X1-1 


T 


1+1-1 


T 


I 


1 


0 


F 


0X1-0 


F 


0+1-1 


T 


1 


() 


0 


F 


1X0-0 


F 


1+0-1 


T 


(i 


1 


0 


F 


0X0-0 


F 


0+0-0 


F 


(I 


() 


1 


T 


j ( NOR _, NOT OR 5jb 


^ OFF ^ 0j 


ON^ 


1 , 




~^le-U 4~-JL (*) 



. NAND _, NOT AND ^ os- 

3j-u£Ll! t. m < til ^_>J1 ^ La i ol ^a-i L^JLlo-u J_*SL^_j ^£js>* \ cLjJLLa_La CjLiLaX. i__JLlA 
C)l i \ a » tl OJLA 3L->L_*_a ^JsljJI (jSLx-i (j-^-Jj lC ^^>^' oLlUjlILj 3.Jj|j-U 
j! S-lsLUsI (jji^l^c ^! jJe-L-uLi tiiljj AND, OR u-iljlj <j-a 3JLu*. ^Ijiie-L-uLi 

(Exclusive OR) Aj^i^sJI ijtj <Ul»c 
IMP e Lialatfl -Ulojij 

t. .j ( til ^a->J1 ijr 3 4_j_L»_a (j^uo La LJLc, ^jj>. I cLjJLLa_La CjLji_a_C cill^Lj c_JLlA 

4-lUjlJI a jut ^^rltjj (Exclusive OR) <tjj_i^uJI « jl» (jrlj^l 3_lUj(JI . 3j_u£LII 
(jLa dJJjJ I + j ~ j .« jus.! j (jT LsutM^ (jjljJ (jSLIj i^Lil! jl JjVl Lai » 

(jLa-LxaJ;! Q>^-d LaJ_Lc jLuJ! I jj'a V 3jjuuau»J! «jl» J 4J!laJ.! SjljJt 

JusLSwlII S_lLi£. (jj* 3_uLUI 3jiaj>JI . j j ^ua (ON SJL>. ^ua) ^ SU a 
q j q ^ LtaJlSj P» :3jLlj(JI £jj-2-i t^j-JI (j-S-La-UI J^LdJI (_,utj EQY 

I r 3 I a~i £u U J »l .'^"aVI 3_lLsj«J SJlall SjljJI ^^tLa I j-S-Aj .((P 0 
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(j-o) IjljsJj I » (jLs-Llai! JLxjj Lajii^. i La "*» jLlUI J-*J Bj A (j^>-l"^^ 
JS" QaSj La J_c£. - La jLuJI i JLsJj ojsj (~ " a 1 1 j I (J^LcVI <Jj-o. 

.OFF ^-JajJ I I -i j I a JS" jl ON £-UaaJI (j-u.l'iiiU £y> ^Llia 

3JlaI! SjIjJI (^aj .»! <^~qVI 2uU^ IMP SllUjlII ^ aiJLiJI 4-lLsjJI 
^ VI njLs.LliI.1 L&jiei ^pJI oVL>J! £j-4j>. (_ya jLuJI SjiajJI « ji$J 
.OFF^^I^B^billjONj^^ll^A^L^l! L^Q^c^' 3JUJI 
ojj-ij (_gjJlj (j-LaJi-LI ljr £ i_3jjjtil s I i eajSVI a j j a a cLlLsjlJI oJLa> (Jia-i 
(j-* s I JalilVI SjiajJ 4LLSII SjljJIj i«q j-jJ-Lc p :SjLj«JI 

^^Jl $Ja4t 4m«aI 

cLajj-La l_AjLiIl£,Li ^^j^ all ^ a j La * 1 1 jj ' ^c_i JlaJj . A u < nl ^Lu ^lj-s 

^Lc ^j^jLiIu IS j £ La ] Lajj£. (2>^J • *Laj-LalL I w 1 a c L^^- 3 ^Lo-Lala 

_1J_C ga j a se j 1 L^_a1 J "r**< ( "1 ^j£La-> 3l_}| (J^J Jj ' rt L)' 1937 
4-aj^UI CjIjI jJI JJlC (_pajiej (ji jcjLS Sjjcj g-J Laj i ii_iajj/L>JI c.LlJ 4-aj^UI 
Sjlj^sJ! 'I^s-jJ (j-a q a seJ (jl Laj i 4jLfl nil! j jjlS'^/lj . ^jj uA,\ «LaiSj 

Hardware (i^jU! <jLi^) tf^Llc ^ 4jj_a^>. 3iLSLa 2 j * ^ ' 1 1 oLiaJtJI J< .^i" 
Jjj (_LiC (jlS" *!j_<j/j 4_»_2_La_m ( _LjI i ii U J^s. I j *C ^ i Sljl ilijuaj La IjLflij 

* )^oj-oL>J! Cjl-LUaLjj-jj 4 ^Lj_UaLjjJ1 Jjla_LLLi (j^ ' ^ ' ga sell LI ijy 3jjl J ^J^" ^ rt j J a a 

La jljCLal j»L*lfl>l (jj 1 A ■ ""■ La 3^-^ (*-^ cr^' lJ-W J^^' L>\r^ (*' 
.(^\la_>JI ^JLA ^LSLJ 4jj-Aoj>- fiLj_a_Al Cjl!i ijr A £jJ-£ (j^ 3 ' O-^- 1 



258 



(1924 -1912) Alan Mathison Turing lilbip jVT 
Stoneys j-ujILu 3J5Lc 3-«-ijL3 4jjlJjjI 315 Lc {_ys 

(j-jj— J— «— U cA-C J-J— ><J. I (j— a JLjJUlJ! Ci q ua (jH-II 
^yfl LJUa 4_u^/ oJL>. (jl^ jL3j . » I <i U 1 1 j £y ■ - ' * jUj 
erA? '^^i^ 1 ^ 1 Trinity L^^iP Cr* ^^U^ 1 

'(j-ljVt 4_j_aL>JI jJLl ^ LJLL jl£ LaJLi£.j 

j»jiJ! d LSI ^ miU jjjftj ijJaiil stj^V 3jLc 4jjJ c^jl^ 

LaLilal J N aJa (j^ LoJ^- (j^-^ 'lS- 5 ^ J 

J_«_i L«_l3 43jGLj/l JLs-i Ji^Va . «_uLj/I 4j^1j , _3 , v , 

^Uujp • £>k VIJjj/ dJLi* (jl iB T Bowden ^ .. ^ 

u 
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Jj^s. 1936 ^Lc I g-xla 4 _ ;r Ii_I1 3JL2J.! dilj llLljjjj Clil <i itil 1 11 a pufcl (JluL^ 

V (j-lJ! -llj-C^M «-l -S^J-J I Jj' a <jj-J (j5-^-"j ll 1 .1 4LL2JI jljicVW 

SjLcl jl i3_»_ljj ijjjj (jL£) •S^jLStX Cjl jUr (_g! «ljJ>.Ll <_ 1 1 n-tt3 (jf <j-^-«J 

jl J>13 (PJI . 1978 - 1906 - KurtGodel Jj-Sj-c 5 Jj k : 1 '^Ll^ 

(j^SLj (jlj iia al loll (j-o LaLx-i L<JL>. o^- 4 - 1 * c^»^ cj! j i^LjJI 

1 JLlhj JLal j-La I flj ■ ulj 'J LgJjl JU j<u 5JT 1 .il }L>. di! j q\£ JLflJ . (LaLaj }LaL^ 
jl j~i j»VI jLS_3 ^J-yjJJ <LaJL3 mJJlJI (S-^llj La? .iTiLlUsLjjJI *Lal«J 

jjJ jjl«JI I jut <— a 1 1 ii-w (jLa i^-fjj 5JL^ 

4_uj(j La lJu^jj I j-u£ I J^>. Jjj 
_}j»j?e_a tiU!i (j-^-i iL ^"~^J.3-^ (1>^ f^9rj-^ p I***" * (j^e_t3 - <V_i_iJ 1 (j_a Uj^>> 

'■(cjI a Kll CjLla CjjJj cGl a K (jl (j-a (0-C.jJI ^Ir) liuJLal! r>> ^-a 

(J-a-*J LaJ-i^. (j-IJj^SLII t_!jjj/L>. (Jjl p 1 1 ^'a 4X»C dJLyjjj f ^ J&J 

. Ace o jut ir. j a 1 uj j* 1 .1 1^1'iLa 

( _ ;r ^ 3jlj^>.j_a OtjL^ (jH-II SjLj^>.jJI «3j£mi» CjV^I (jl j^jCLl (jl J-J^J 
(j ti i nl (J_a_JLJ (jj-J-Il t. m i nl ^->J1 (^j-A ijj-ill IjLA (j_a CjLj_Ljj^LxJI jj>.Ij) 

- I j S[ II J (_)il_llj_ijlj el j I .'--»» tl Sj_2jlj 4_J_Usj^/l 4_ujL>JI CjJlaocI 

.t_i^Lvu^| I j^j j->jl La 4jt3 4_LLLL^tlII ^-fjj 3JT ouL^ jl^Jj . jj 1 n"t 

JjjJLi ^j-u-II 4i>.Lia Sj^Sj LaLa-i SjUJl>- Sj£Ls (JIuLCa dJLyjjj 3J| Lai 

jjjijlJSI jL^.^jVl (jiimVl (jJI Sj^£l 2uLiajojl£j .3j£LUI cijWI (j^^LUI 
jjlSj ... ! jSLaj (jJI jb>.!^JI iaLbLi iJIj^cj ^-uaJS jjjlII jls 

J_1JL>. ^gl j mi (^j-S (J_a_»JJ 3j-£_flJI i>J_A ^ Jl^-**i i nl JUi£ dJLuj^aJ Lai i JlJj-i La 

. LJ£ 1 a b se a 
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*j 1 * a i (jl ^ mi iH (j£La_i La (J^ (J o mm! ^ ^u-u^j (j£La_i (1>^J * ^1 Jj^V! 

La LaLa_l jj-iL]J i(_L>.1j_a ^Jl 4_lLjjlI1 4jj^>o ^t^" , ,. * Lu( LLLLaj 

^IjHi.! (jSL«j 4jLa i(4HjL\JIj 3jjl>J,I 3_lUj<JI) (_paj i c jl (j-oll Lxjjj (_L^.IjJ.I 

I J_j_a J-2>J i4j(jj/!j CjVL*-a w La iu I J-fliJ njLjuVI (j-a Vjj J-a-tJI 3-JT 
(jVI ' d-ixgsj (j I (j£La_ij • d-i ^ (jl CjV^U (j£La_i U. JU JL>. jj < aaj (j»a 3 ^ * ? 
t_!j_<j/l_r»Jlj tCil a I *s tl jJLu-aj i4jSLuLojjjVI Jj mill 5JI '.dJLbjjj SJT ^1 
cLx-ajj (jSLa-lJ . CjIjIj i nil £_u^a ( (jr iLjLj'^l) Cj ^jjjJIj (_ps!j^.^! _i Jjlj_L1 
' Val"~ V g-xtaJL i(4ojLij SjjLX-a) CjLlUx. j^a-uJ CjWI a jufc (J£ 

(jLSLa ij«JL«JI jljJa^/l ( _ ;r jjjJLl! (_^Lic<i/VI (j-a Ijls-Ij llLujjj (jL^ 

L_Aj l_J 4_j_o^_jJ1 (J-^l Ml U J ^ ' ' tj^J ' d I * 1 »(^ Ml (J^ 

(jL^ JLai i ajU'tl 3JsjJLa LjLo-l (jj£j Vols* LgJ ' a ~'lJ LjJLr>o 

100 (j^o "-Jj-Sj La 4_jjJ (jL£ '-' J"*- l uM^ L ^i cr^l U^Jd 4 - i ^'j- s S^JtJ 
4jL^jVI ^JjlLlI (jyj-LaJI ( _ ;r 3 (jLiJI ^Lcjs) 4_aL«£ (j njlj (jl^J . flJLcl i ii a cLaib^a 
Oljl a 9 (j_u_j_L) (jL^ ^l**i Mitl ^^j-^J • d-J l_Uaj-*_a (jL^ m£J-1I ^)SlaJI (jj-a^>* (^P^J-^-i 
(Jl « uA 0Jlj>. ^aJ ^JLjlj jJi] . -S^>. ^ji^-a-Ll ' A 53 tjj-i cU_aAjj L^L>. 4_L9^_t-£5 
iCjIjLaill jjL^sI 4^Lo- w j u i_ kj^ i uuSLj joJ 4j| V! iSjl i i ntl ( _ ;r L^. i 3j-LaJI 
<_ i j in . 4_2jbt-a d I < j U sLtSaj^o »^U>a CjljLc^Jl fl_L^J jl£ dJJjJj 
JJl£. Jju J La OuL^ (^yl!!) 41>.!jJ 3 1 1 ill i ii Ij 2 K miU 

CjIjjjJ! CjLLa JJlC 4^jjla L^J^Li- (j-a (3^-4-1 iiJ-IjJ 3JjL«ji ^<u 4 i aAJb 

.i>j_uj/ «Lul CjIjjjJI JJLC w i a seJ (jLCfl id 1 1 nl i n II lLl-u '— LfliJjLj e-t^cJ (_^-II 
4jljLoS J^^i ' Jj^.' ^ < Liui*il (jLu^/VI (jjs 4 1 1 ..I i nil (jl lW^J 

till j (_ 7 ic Ij-j-u «Lal Jl^j . ^ 1 1 c ^1 ^ijj i u a J^iLlj j<u 4 1 1 nl i nil ^ 1 1 

jj.ujii. d 1 1 nl i nil d K i"i a LoL^j (_Lt=J (jl (j^Laj I JLp~ LiSLulSLui (jl : L^Jj-Sj 

(jL£ Lij -(_Lo- (j-a 4jJa flj Ijjjuiuji VI La i-l Ljj3j_a iSJLj^LaJI CjLal i ii U 3^-^-^" 
(j I * J (jl jLLcl idlj t ii 4TiC.L-u C^jL^j CjLal j uJI j-L^J i La La seJ (jl JUjj 
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LajLj-Cj 4JLlaJ J sbi J ut J (_gjJ! (J-l>JI 4jL^j j^fl jjjjjljcj 4cb-u 
«b-uj^La ja^J Jj-uj-j La LJLc. (jl^ I uu.lL (j-o (j^ 1 -^ J ' J^i)-^- 0 ^ O"^ 0*^9 Jj^>I 
LfljtlaJLj 4^Lax (^r^J ' rfl g-il] Jj-ojJ ^bi_a 25 cLaLt^a Q^s^j-i jcj i L2 ■ ■ a 4_iLuV1 
i ii U LLLi^a ijL^j -^Th 1 O"'! '•^'- £1 " <lii>. (j-a 4jL^jj! Jjlj LiLo*! 

l^jdl cb-aij i^jLcJ! j i ^n^j i 3JjjJa.ll CliUsl , „U 3^."" cr^ *'-bi£ C^J^' 
.(J-jUS-S J-Jj! J}L>. J-<_a 4_3l , ,i a j_tal ^jJ! Cr Aj^\ <t-La ^jjs. 

. cllaJLJ ij^S j-L<vLa j ^ flJJ cbijjja i_dl_Lfl> CLuL^ 1 J^SLaj 

. 1 1 ,i 1 <b!j-L>J i j_JL2lI!j i_alj^.Vl ("i^^lSIj ^L*IaVI JjIs (jL^j 

. «G ^a ijr 3 Ij-iluLua I u-ui ^ uiAJb $-^-u* *^ } jl ijr 5 «G jLc OuL^ j-a^/1 4-1 L#j 

d * ' < a rt jl Cjljji LaJLa-" i u a fiLuLjj-^J 4_ul_La_i£ * )jb*IL) CjI J r i t±J ^Ls jJi*, 

L<Jj_La I J » * ■ a (^jJI 4-uLi.a-iS^JI jl jJJ I a uuSLj (jl I j (JjL>- LJj-La 

clcb-uj ^ i oAJij I j» * i a CjLjjLLij ^Jiisjjj/La (^Ljj^SLI! e.^LtaJI ^-jjJso^j ^jjs ^illa 
4-aJij-" ( .il (_£ jJ! £^La^/l Jl>.| . j-ilall Jjc^La Q^*' laJ 4-ujfcjJI tfJL>. 
fiLul_uj-a 3_}Lc «bjj OuL£j . a^j t nLlggJI JLuLu_o ^-La c.^-Lill * 1 jL->» J ijr^ 

ojl_u (j-ol 03&"i <j-° til! jJj ifiUjLjo j-ju-u «LjI «Lui/^/l (j-ol [jjb 

. 1954 

1939 ^UJI ^ iu:iiUI SlIIjiJI t_i>^JI c^jlIjliI UjLic 
fiUT (jic fib^ 1 ..Il fibLc. ^ !>Lic (jl^ i_gj-II 'jjlll £jj-<i-o JjulLI 

Lj-LlII fibuUVl S^LlIII C^jl£j . jJjJI oljbil diflj ^ ji>-"i 1 ,1" 

fiba^>.jJJ ^1 LiSLuLajjji file j jja 1 1 JjLj/jJI (Jj-><-1 5J I ^ jjr" 1 aJ ^Jl dJJ j 
2tjJ"" Sj-cLulJI j-uJij fibl-3 ifibSLuLa^jjt fi b JLq- t JI dul^ LLj d rt 

( _ ;r 3 3JVI J^l£3 (jjs fibSLuLajjjl Sjj 1 aj Lflijjjsj liibj i4_ul£LII fibijjll d ta 1 ul^j 
V J-jLj/j 4_iLl^ (jLSLaVLi (jl^ JLa^ i3JVI ojbt j»l jiel^Lij .J-i-^l L^jJaJI 



262 



jSJj ^1 CjLfiJI 



. 3J^M aj^J ^j^l ^jijjs-lII t;r l£. J<" u<l i Richard Lewinski ^ . » m^J jijLiiijj 
JljJal (^Ic- W^Ji 2-uU.Vl LlLlII SjLlIII CiljLuiVI jjjaj 

(j "<1 in . ClVLnJLvVI (j-a ( _ ;r jLg_) V JJLC »" 1 11I J I U-^-tlj SJjL>J,| 

^ 1 ,<t l jjuJI (^Jl SjLil am y_3j) .jJUJt SJ^TIj 2uiUVl 5J^( j^)M 
3JT» ^ j^Vl j-slj SuiUV! 4_fal c^il£ juii ^SJ^I Ujj^S ^1 JlSLi'MJ 

. OJLA Jila (-;r i^. (J-«-«U joJ^ii! ^j^"- ifall ^-JaJLl lLLcjjjj (j^J kilLLljjjj 

«LijjJi ^o-j I J j 'I J^s-JLj La (j-^-" j"*-^' iJijj-u^/I iLlqJIj 

j^Vl 3jj ; .,-> II 

. CjL>.j^e_a Lg-La p I" 1 h~j Cj^L>.JUu (L*Jjjj) 5J| I aj^ajj »l nUll (_Lva (j-a 
JJJU LS' (M 1 ^ 4jvL>. (jjJ 3JVI ^1 Jl?-" 1 ill (_gjL«JI (jr-i-V i"ilt (jSLflJJ 

. Ljli-I JJ 

jj-a (jSLalu 3_I7 jl£jLil : ( _ ;r iLlk^/l a Uall I ^Utlal llLljjjj =La^o ijlu^ Jiil 
. 1 ^ . < a J ui-^l > ((joi^. (jr^ 1 * LA3^ tj' L)J-^ ' ^-^J 4JL_ojJI JL>-1 

1 nl ^^y^ (jj^-u c \i : p fc ^ 1 nil 4jjIj£u fiLLajjl LilJ!i ^J^l jj-* ^^^'**' ' "I L^JJ 
3JVI J-t^o ^oj IJljj l_il^>. ((j-aJej) jj-><-i Lj-A . J JjlI ( _ ;r * ; ujli]l jJL>JI 
LLLlSLaj Laj_«_i I ii->^M JJ-kJLj (jjLSjj sQlai. JJ-kJI J-JJ-o i- 1 1 n*»«J 

J J * ' "*"' ^ j' J- ijj^' <V"tl < _ ;r JLc ^M-j JjlJ (_gj_>>jj I La >■ 1 1 jjJLoj 
( _ ;r 3 '"'I se-pe 1 aalill «Ijj>-Ij Cj LLuiitjJ I jlj^J (j^Lx-i 4_lLtjlII OJLA 4Jxml ^JJ 
i _ ;r 3 dJLuL>.l se ' dJLlt Lx-lJ . 4_u_oJt-o «L?c_uj ijr ll ^jJI J-«^l 

UK 4_LOJ^_>Jl d Q jMI jj-a *-JjJlSj (-_3j_*_a^ iSjJii^. 
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(jl ^iLu-C iCj^yi COji I jls Sj gill £-a A ■ a ) * ( _ ;r jiJI CjJL»jj 

LtajJ I j I JLSxj p" j" V ! (j Li I <ilr 1 <L£jjL>J I (j-a LjjJa I J-><-! I 

^1 j V" < nLi ci^t_ijfc_t-£iJ1 jj-* ^j^^^- 1 * L^j^ 

lLLcjjjj g-J ta-i ■ i 1943 ^Lc (Jj^l (JJ '^/j .' 5j uJI 

f.[ a ify 1 800 u I r ( »L>JI ^jJLs-lj .jj!^-*-*-!' l5' - Colssus q u , 

. (Sjji i^i vacuum tubes 3_u^L>. CjLoLj-i^j J'C uu) thermionic « l _gj!jj>.^j^))j 

<L«Ja-a ^ La i ul j_i j^yfl L«_o j-oLjj^Jlj 3JLj/jJ! jjijoj . <Lalai&x j-Uslj^s 

^J^' J^'^ ^ J**' 0 J ^ id^J-^JtJI ( d < OJ B jC_i_ol_J (_5jJtJ fiQjlj dajj-uj 

Lj^ii. d ta i ul^J sLuliUI (^yi j-aj 5000 J Jjlaj Jqjj_<I/ jj-°>J' I j T 

jJLj_>Jl (j-o Uj^>- jJLj_>Jl > i^j-iJo jj-* Lij-tia . LuJ^ljJl^l L>. dJLuj^j 3Jt 

^ a Laj J_Lcj ,fiL^jCU_i lLLujjj ^jL^ i^jJI iBertrand Russell J-j-uIj juIjjj-j 
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. I gla. Jjjj 3JL^a j^V gl^aj till i o! (J^ ■ 5_t-oL=^J1 c!jVL>J! oj-ib Jla ^ 
^jt CjLlLijlJ! jj-* 3 «Lc^_aj?e_a (J£> mi (jj^, 4_ll i ntl J a * * ^jt (j£La-i 

' d ' "■' ' - ' I J *° * Ly^l 1 ^3-?° J-* d ' L)' ^Lbe-i La lJ^J • ^J^' LtJLaJj 
tCjl o j U**(T1 aJJb 4_JV1 5jia3. (JjLoj «L^_Ua1j CjLa_Juu p3 

t 5J! 1 ,iU Ja. g-taj ■ uJ («J I jl 4j! ji'jll ,j-aj . LjL>- (jf LLlLc. jjJ-Lc. j 

4_f^M 4iaj-ul ^jC ^ aj^ij- J" 4 * (jr^ ' "^~'^' a ) . ! JljI tj^ti (jl (jSLa-l ^ L^jj-S 
q L c oL l I U ( JL>. 1 jl) ((S^ljJLn) dJLbj^j 4J| ^^23 (. 3JV1 j-J-i-i 1 JljI (j£La_a 

cjLuLtHJl Jl-la Sj j-tlo i _^ r l£- 3 j j>Us L^ji Lii .'Ll^LU *j 2_ijTiSU,l 4 Laj 1 noJI 

La^i i^j^s-l Jl-k-j d a J I ■» " L^J ^JlJlJj ' ^^J- d Laj 1 uj i " i I j La j. ^1 Ij-JO C"*"^ 
I j iS[ aJj i3jj|j_iiaJ! '"■ .y<al ! jl ^j^l 3>!jJi]l 4j|jijJI ^1 SjiajJI LfljSLaJ 

«L^jl Jju i—ajJajJ! Sj-iLs • Laijljx. ' " ■ a a j" (jj^II a La S * II (j-a 4jLjLiU 

V.-.lA.^tl ujut (jl .2_JLil! 5u^I! Ltjlialil J}L>. J^^c ^L^j^j VIj 3 n< jU 

.(J_u_ujl1I CjVT ijr 3 Lal_a_l J) ^ ""**'" 
3Jlj>.j i_dl_LA 4^ ijr jIo (J-^9j *Xi' * ^l3~H 4j^Lj (j_a lLLujoj 4_lT (jo£ju 
Jajj-tlo i_iIl_LA i LuLj . j-alj^M J I CjLajJJtjj'l (j_a jj-a_lj (J^ - *^ C*"*"^ p^tHjl 

CjL*jj_«-i Jalaj&ja j-Aj ("J^^ 1 a ^ 1 *L^<-i^l (jr^- 1 -^ a i> J -" L*^) t^^j * 

i LjLo^I 3_iLHSLJ1 ^tL?-^' d^~* (l)^- 4 - 1 ^ i ^J~ a ijr 1 ^ t ^- L ^ t -^ Cj^^ 

i(— aJ >JI jQjj_jJ! dJjj^tjj data CjLjLljJI j—uJij Sjjj_UaJI JU£. (jSLx-iJ 

ijJj^tHj (jl i_Lajj_<Sil! (jSLxjj ... jj^JL! (ji^. Ji^>.j-o j-fl> La 4jLjSLI!j 

Jajj^iJ! jJI «read - write» j j' a (j-o iiJL\II j 1 a l«JI Lai 

Ij-Sj (ji ^jjJLI (jj^, * l^HSLLI JL>.1 j»ajJJ (jSLa-lJ .^Jj-a Jjlj L*_jj-a fiU^L>. (j_a 

(_j3jj>. (iSj j< 1^1 4-uLa^U a ^ * La a 0 j-ajJ! (j^£Ljj 3jL>.j ^_JI 

i(_L^.!j_Uj CjLaj^/l J-J-a^>- ( -;p 3 ill ^JLvu . La ■ • hjj . !j-al JS-a-i I jJLc ji 5j uj 

Ly Oll 2lL.LuJI cuLULiiU! ^Lli ^ 5Jj*I jJI a_Lli.!jJ! L^lJUJ L«jj Vj! 
LaiLoljj 3jljjl>J! j-a!jVI jl S ju jijJ! cjLlLjjJ I j»! jiitl<j/Li LuLi i L$j j» 

. read - write (_>ulj (j-a 
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* LjL_u_iI Ci-uuJg 5JI l_^_Ja^ 1 ^* (J_l»Iu_uj 4_Sjj_Li_) gLlfn-o^l ^j-C c_<_j->*j 

4jjL2_4iij u>jj jruj (Carl Rogers j>>-j)j JjL^ l^Lj-* er^- 

Cj>L^J_L1 <j-* (4_JLjJjJ1 ol o Ktl) ^Llill oLjJSLII J-t^aijj ,4_jj^>. 

((^j^jjJI )) Lot i3^jLj>JL1 «4_laj*. VI jj-a 3-aj?e_a» ijr A * ) ^j_ul_>J1 CjIjLlo*! 

3jjj>.j|jJ! Clljl uHi nVl La£j . < i Uj L«-l3 i^j^M Jj-flJ (jl jjs. 

(j^a-JjJI ^Ldjl jl i"i**i intl * i^oj-oL^II 4_u_u_ujJ1 d d-lIa^JI ^jL^ '(j^* jl uu i n a £_a 

j-t£. «L>JL*_a L^jLi dJJ!i ' a • * J j^)^- 4 -^ ^ A U 1 « 1 1 ^cjjl ( j-a ijr 3 CjJLrelu 

J£Ljj .3^>JL«_a 4_Ll>. (jr-ij-V uiJ Ja^-J ^Jjl! liilij d>c- ^taVI jl 

. d ♦ "r mi a 4_uL^t_l! ^JJ ' ^ * Js3j-*Io jl JLi^ tl)J-^ 

«bj$lf » J#« :A ArfjUMilil Uail 

. i £ialS ui a ^j-^ ( l_Lu> ' w "' ^ 1 LA-clall 

tjj *si "i i .1 dJjl (jJai i ! Jl>- 2 j j i a c (jr-"' O^' J * *'l l O M ^ ' 
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Lai . L*j_aX. (j-a "j uiC 4_jjL>JI ( _ ;r 3 C^JLi [^JlJj L"uJL>. <Lailax Lil :4j£jJJI 
dllj jjjj i_ oj^ J^L^ujIj JL>.jJ! ^j^*.' LiLo-i i—kjjiajjj/l 4 _ =r JLi t _o^3 ^LfllSj La 
lj)l Lax, 4jr J!jj_uJ LjJ gfc a i u 1 Lu_o (■"■»! \ (jy-i-J! (jr*-^ fiLt-£sL>.J (JLilsVI 

. L^J 4-uJj_2j dU 4^- j<uJ-23 . ..I jj] i^jIai] ' w ULflj II ' ■ ■ ■ t-» T 1 

4_L3j-*_a JlJjI La idllj) ^Jj 2j i dill (j_a 4-jijL>. *. (4£L>. Lua) 4_jojjJI 

. I gale i_J j£l (j-i-il O-fl uia^l ! jl LgaS dl! j j-jjG (_£ JLa jjt cLaois. 
^j-u_J La I'm mi <La3 (jl i d mi" i u L^jl ' > ' dill . ^qjlj ' w . A *tl , ■ i iUII 

(j_£. Lg-j-ll C-)J-=»ol LaJoC ( LjjJLi * mi 4JLjJL>. JJ-p JoJaC :4_jojjJI 

.(^ILloIj (ji LaJljjI .dltji 
4_LjJ_jjj La (jl (jj LloJu IjLa ja^l (jl (jVI g-jWi i ul ' w i n-Aill 

. La JL>. (^jjl 4qj-L^3 4_a-^_a L#jl . 4_LjJju2j La £j\ 1 j 3jj dill (_£jjLjJjj (jl jJt 

(<>«tfJb$ <M£rij) :B ^wjLMritil 

. 3 K ui a dLjJ (j! JLalc! Sdl!j£ 

(_j_3 (j-k-o («-J-2-J lS 1 -^' (jr J ^ J - l - a <j~'^ '"' ° • JJ-^ J ^ f 5 -*- 1 : ^A^>" 
^(jjjall i u a dJLSLcJ (J-A . . . Jj^LLs^l <■ uum (jj JL) w *^ ' j JL>. I (_£ jJI (^jJj-La 

d K Mill sUlj-lLs (^j-A La Sj-t^I (^jJ (^y^-j-^uj (jl LillSLaJ (J-A * w i ' taxlaJI 

JLaaxlj cLLaol djjjj ^a_ujj>. ^jJLt^ (_C -U a LuJL>. Co-aIIq JLoJ i 1 f i :Aj^jJJt 

(Jj^a_J J " J 1 **• 1 1 Mj - ^ • ^Cr" pl»t»t| (jr^ 

ju>.| Ij^s- J_a 4_LSJ i«Lijs-l fjjli*^ J-°^' IJJ-^W ct^ <-dJj> CoLs-r>o JLaJj . (_gjjiu 
i4jI J_JI J_La till jj Ixj-qj? j«J (^j^/ t_u jJLi jjjI/I . La^LUI i. 1 1 1 ii (jjJ) (j i ai 
. lajj/l yl e-(_y-uj (j-o j J i n" jj^i^/l i.~ it j iK-ii JL3j 

lj_A (j-a (^alseqll 4JLr**( < til (j_a ^_i_La ^ i im^^jJI (jl 1 1 i i :4j^JjJ1 

(jlx Sjljl 3_jS (_gjac (j-ojj <Lj 1 JJ-jJ .(<uVI ^UsjJI 
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■ i-ilj^. 1 ui a (j£, jj^I ( _ 3 -(Jj^>.i . .. A", tl . .^t->tt 
... IjSL&j ... 

B 3 i ,il->JI ^ I "l^ij V (^lll j S-l^ls-jIJI j-ii. 4j>JL«II SjLjiJa q\ 

tfJUt CjIjLi£. (ji jJjjj w . oAlll ■ . .jjUtl CjIjLj£. (jjs LaLx-i ~ i eajj 

djVL>J! liitjjL^JI L-c-i-j-taJI s-^- 1 ^*^ '-'.!>) tul jJLi Ljj>Lc. SJLaj jjLuj 

dJJj 2 j . 4j>JL«_a 4jI ^ JLoj (ji (jSLaj oIjLulII oj-Aj . (3_^Li>JI 

CjLiLa- "i ( u\ LaLa_i J LSj (ji 3J^U (jSLa_i 4j1 lLLljj^oj j-ka-i d 03. J A^c-us J^Jj 
Djut j-LU dJJ ^ a i n_i V J'C i"n a J 1,1 CjVL>JI 4^>-Ij^ ^ jj (jL^uVI 

SjjLSj j^LiilLi jjajj 3JT L^3 

( _ ;r 3 _aJI (jJJ Ljj* . «j uu II »J ((Cj^WI » (2>C d ' " U LjjlSLa I (J£ (j^. 

1 J I I 11 t j ' till (j«a .4_uL_uJ^M tfoXI 4jl_J_Js3J C_t_U_u l^_>J I 4jLjjiaJ LjjUJjSO 

^1 a -wj (jjl^. Jj im>tl I 4jr b 2 ij« . ^. tl (j-^>> (jr^ tt. ljj ul ^>J1 fiUt-j-Ja 

mi a CjI j 3JT 3x.Lu^3 ^Ltitl q\ .(i4-ul i m'iVI uA\i> J^s. i_gi>tl 
joJ L#j| (joJaJLi jjjjLJI ^j^* 1 ^ «j tla ^Jl LujJiaj Lji^ j-jju (j! jj-a Jb^? 

i4jjL^ij^l 4jJj* jdl oljL^II (jjs SjJi^a Lcl JlL2j (jl L^J (jSLaj 4^jjJI 4jjI j 
JLlLa ljr Jt q\ 1 11 t^LI (j-SLj^-j-all 1 nt I jlISj (jjJI 4-iSljjLajjjVI 5JI 1 .it II j 

:» il—tfLlI J 1 nil (jLj-oJ^/l L^j ^^-^-1 ijr^^ CjLjJLaJtJI (_JSLl 4 1-LaLat 

1 (J^a^s-i^a ji (JjL_o) ' dalajLlJI 3jl_a ^Lualj i^^pa^o^ I J * * «a J J i^LLI (j^~ ' 

p laji rt illjjj 4(^3 j-j (j-oj^-LI J 1 nit J_iJL>. ^La ^Lualj 4<Lijj-t3jj ^LLI gaa* 
«l J-^JI (j-a jLu jlj-ajj '^i}^J-^' SjjLLaJI Saitl ^1 JLy" 1 11L1 jjjij^HI (j^s *LU 

CjWI (j^L^ 5JI 1 nitl (ji jj* LlA (jL^j^l j 5JI 1 nitl (>U Ji^p-^tl 3>^' 

2 ?U"U jnt| j-lC. CjLlLsjiJI jLjoV (jl 1 n't^l I jL«j£.I JL»1«3 
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jSJj ^1 olfiJI 



jj w I c ■ La « i ea 1 1 J dJJjj (J-«-«JI JJ-^? L? 1 -^' jL^ijVLa .JjjjlILi 

JjulI! jaiu (_gjJ! jL^uVI 4j! ...*GjaJA! "tcL^JI , U , , ji Jj< uilll 

j^l Jj lil) j jL^ijVI Jjuljj . J La j«Jj Ltj^La ^j-itj pj =LjJV I (jl Jl^QjJ 

j » mm (_gjJ! j-A (j I "i iVI jl-s (J-«-«JI (j j~ *j Lojii^j -"j-^ jl 1:1 ""^ 1 jl » < ill 

J » ' ^ ^ LH° (j?"^" * ' ^- J La *" 4_J| cQjt_j_LLaj * )jj_ul_>JI j| 

^jk*"' ' "_' V c^" SjJLuil CjLI 1 n-»JI (j-o j-u^ jjx. «lj^>-l ' "_' • SjLflaJLl 

< ni 1 I j_«jj2J (jl (J-uLlJI p_Lajt_« ^tiajj-uj V Lal_4-J i L$J ^LlSJI (JjjLlJI <■ 1 If i 
liiiu (jl Vj • (_<l3jj jjj gjj i nl (_£J-a (jlr j ^JjJI 4x.Lj/ 24 i_ll_uJI 

. (I 0 j I 1 ,1 >l j < 1S1J 3U miU j IJlo- 3 <i <i iMI 3_j£jjLojjjVl 5JI mill £y> Jj>.\ 
4jl . 4jSLuLajjj^/l 5JI 1 nitl d 1 uij 1 i_ij_<_u L>J I (j-a i_Sjitl! JJ-J-o V (JjALij 

.(^j-ijJI J< mi nil jljdal jj^fc-o 

ijr JI ^JjLdJLi jjJLi 4_iLLj j-aj jl ' 1 1 iVIj » )^j_ul_>JI (j-u j^>«T 4_iLiu3 i-dl_LA 

4_j£.Loj jj ■ 1 a * I * ((jjlj'^iljj-II) <iUtl ^jjjjjjl (jl .^j i^ijll i_J 

qI^-JljIJ t "*■**' ujJ ^Ll^a <l L>-j 1 1) 4-iSI i^SUI d L>^j all 4 uloj Q 3-^ 
(^yi^, CjLlLjjlII (j-a «lc j_u_a «lc j_$j?e_a (j_a 4- J Lq- t J aIjJLII 1 SjljJI 4jL-al_>JI 
,j^: tUlj-ll t_sVL JUjJ S^tijjitj 4llia Ji«JI jl (. S_uLij^SLII oljLuJI 

(J_«_»j t_)jjj/L>JI jla (_Jjj>.| 4^j>. (j-oj ■ i. m 1 11I jjJI j-j^^ 4_ujjJsjJI 4^LLaJI 
cLt^L^ Jsal_4-il (jyl^. Lj_A^l^ JUiILjljj .Cjlj-a Sjlc ^J^jlII fiLcj-*_o (33^ fiLcj-*_oj 
jl_al_La_i I g it t_) jjj/L>JIj Ji«JI 3 al tall jju-o-a^ CjLijijIlSLlVI 1— llxuul (j-o 
[JjLaJI .^L«JI p j La * j II ( _ ;r 3 I 1 j Lj j-;^ 4jLiij (jLu^pSLII) jl_oLjj_L3 
(j-a jj>.VI j^S^ILl (j-^>> iC ^ :> ' S^La (j_a j^S^L) (Jj^l (jl ^j-oLj-oVI 
JL>. <j^>- 2jj 1 eac 3 Jl>.j ^La jjl ^3 JL>. 4j| dll j ( _ ;r ijuj . 4_o~ 
<U| VI i«Lujj>. 4-aJa llj d 1 La it J £ Lijj-o *lj^-^l <>J-*J '-. ' ' nL>JI 

. \ $ UJ « 4_j^_tia£, )) 3jL>.j Jl>. jj V 

. j_lJj_lII SjLcIj ^LIiJVIj j_«_LJI Jilo cj! jl or (_y*JI <jjl^!l ^^jd 

. 4_ul Jjj «LLaL_uj g 1 n ill (Jl*\ Mil (^y^ (jyJ^* ijr^' 1 u 1IL1 d La -"j a j c I uj U j 
'■■ ' JT" ' (S-I^Li j » mmj ^LcjjVlj j LajJI 4_l>JI CjI_1jI£LII 1 La ■ t_Jjajjj 
4_pJI SjLlI jljj «LlL>JI m;j" 1 11 a ijr^ • L^jL^jI ' "J ' ^J^"'^ <b$j-Zi ^1 
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.^.xaJI 



. jdl jUil (JjLsj *! jJLI! thjLX lj ■ La ui ' (_LaLc i^JLcLa Jj dLtAJLa 



cLiuJIj i CjLJLjjlS i4_uLjj_LiI! p La 111 (_y£ CjLlLjjlI! DjJt (Jj-o Jp-JJ "^J 
(j^jiri'ill Jila . ^LaX-l j cLaiajLi *LuLjj_LflJI p lajtll L^jJiJj jj-al (^-A JijJaiJI SjLcIj 
CjL>.^Li^>^Ij *!j_<SJI Cj^Lxj-u p j La jjj ijLulII ^_Ll3 CjLc J>yi i ii aj nj^-JJ^-t' 
a I La L-ll £jLi- <^J^Li.J_a (jr-* *l J tfJUfc ...L&j_u£.j CjIjjVIj 

^Lli! JLlkj (jl 4jl£LaLi (jl jjt ■ It aLLajil ,_Jjj>.^/I 4-uj/Lu/VI d n i ii tl 
j &l La a jj_a Juj-LSj (jVI LuSLaJ sbl 4j3 dJLl/V La-aj . (jiiLClj) ^ mflj 

pJLj 4_<JT ILuaja)) ^LSul (jSLaj <-^rP" ijuLClJI liil j ( _ ;r 3 Lx-i 'LpJI <LaJajVI 
gjl i a a al-uul JjulILi p-i ,(_Jjj>.| oLJLuul 1 1 aj 1 CjLJI . n i^i'Li L^Lagj^a 
I j LjJT tjl j ^ £jJLitj ^ySLIj •^rP'^' 4j»- i n'lVl j Lj}L>JI 3x.LiuaJ 3_uljjlie-a 
p^T ) 4_a-a-t-a_a 4j_al£[lLa 3j1 J JL^>> ^3(3—* tl)' La 2 ^) ila-a^ Ll i1j l9 j-cLiiA 
J-!La »l mi )V (J_jLl^oJI Cjj-j_u_u IjLs . 4_o* 4_lL>. JL^>- ^\ ljL>- j-jJLt-a 
< i ii ') (j-J-Jt CjLlLa-" i .iVI ,j_a SjJLx-a £^ojl (jlr Jj i^ajJL i3_lJVI 3j_uJI 
^Ltjej) t ^'a t_j^c.j_a j_lc L&Jju (^yjJI CjLiL*IL<j/VI dilj (^i^. >LUai!Lij i L$jJI 
dJLSJI ^1 Ljj-CJU i. . i ,n Jl^o-J V <uLs i(IJl»- Jj^La cJsaJ LUajl 

((jLutj » 3 Li p i ,i-»j j_*_ot (j-utj «lJ ^^^tj^* tjl ^^p*) « \j-£*^ >} ^Lu| D^^j 

(_g ^jJI » ii it i jJI jjj ^ i <U (jSLajj (j ii ii i"j (jjs. 'QJ^jlj "it! t3^^J f\0 ' a 
(^w ^j^* J (jr^ ' f (JJ^ * ' " Lil JjLS (Jj-2j LxJj) -i-LaLui ill j Lj^>- 
jj^o^. J-aoSm j-^c d 1 1^ 4jr ^ lLLljj^oj aJ^j-i La Ja u^aJ \ * pU i JL>.t V 

jtjl 4j| (j^LaJ.1 j j , ,. A" tt i£\_LaX. 3 j i nj'ij-II 3 La 1 1 Jj->«J 

(i— il i n-teU 3JLL2JI jl jlc^I) sQJLLa v^jj^s La£j itijl jJLi 3 K ,~<\\ o'jjt a^IVxa 
pu i^itjll 3_i£.l jl iiiu.5L>.i Sjlc j»a^ 1 2^ (JjtAJLij . 3_pJI 3_JL>Jlj 

. Ltl m h~ (_^JI j La 'tl 4^>. JjLajs JLj^ G £-a i Liil Ltj^ j 
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jus-l ^yJt binary assumption 4jjJiII 3 j i >>j-3 jl 

j_i£Li3 w 1 c oJ j"i < ui ^>tA^^ 

iJ3 _Aj ui ill j^Lill ^tjjL] <JI d"i i^i itotj ^jLj-oj'^! 

■ La i 1 1 » (jL^iiillj "jLjjJI t lj ~u^\j \ 

[Sj^3 -S-xJI in II SLuiSLJIj 3_l»-jII 3-uiSLJI Kij^-utjdl 

I j " " JU>.I^JI ct^sc u jljLua^M ^jl ^j^* Jl 

Sj-js-jJI Lj^SLa c(_«_a JUaJLjJ C^jJI Jtj-ks j^i-VI 

( _ y jJI (Lj^l (j-c) (Jj^s-VI 4-jI j <j-C d"iT jt J-ij- 1 n't 

|_g_Lu £j jj^II iJaaij Mia (Hegel) J-2I*jj ^j^i Ujl^ ^^Uj-j^Td 

j I -~ « jj* ^1 j -^H I jut (jlj t^LuOr.JI jj Jl>. ^ VJ-^ 1 -^-.M ^ -i}^h ^ 

.SLoJI jlj-^V jlJjUI.jUJI ^c^-J-^^i 

.,<-JjUJI 

^J^ 1 ^ ^ VjiXLiL jJ^L J-iLJI jjj-Sjl ^.u'S^^lj.i 

Sjj/Ijj 3 j , „jU 1 Sjj/Ij ju tjjj^I »l nlr j (Gilbert) ^ ^Sjt,„ti ^aii t> 
I jJUa 3_L^J| "U,.,l j; 3^ MIL. L^UL3jlj --^ji**"^ 
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^JJ pj i nii'itl i5j^>- J miT £jj/Li!l (jj-2-II (jr^J • J-** V! *— Lite ^ j I 1 (j ' a (jlj 
. uu^l p_i La t a < aj 1 «Lo*^_a m£j^>-Ij cLlJL_o 4_uLjj-^ 
Cj cfi^ (jr^l 4_dJjJaJ1 4_*_u!j J ^£ <^>.LLa jj laj Jl)JL>. Cil^ f*Lc 3jLa J_Laj 
i I j a. jjj j»! JLa (j_a < i'i^I JaLJu-cJI i— al u~&\ q\ . al\X\ L$j 

.J. J) (Jjja ,j_a jjjij^SLI^Ij iBecquerel ((Jjj-iSLu) J-jja <j_a 3 j m , ntl 3 < mi^Ij 

^jij-a-cJj S-lLU 3jjJL>- '"'Ijj taj] (JjjJaJI Jlg-a J. J Thomson ((jj i na^Ia 
^ Lijj L_uL-u! jVI Jju i^gjJI (1911 j»Lc) Sjjdl Rutherford (jj^ajjj) 

(jj i ii a ^La j u V a CjJLoj jJLaJ.1 I JJt CjJjjs-I 3jj^ao put I (jl V! . ! JL>- 

(_gjJI (3 La j jtt) 3jjij!iLdl 3 < mi^I ^loicljj/Li ^jijj^aL^ 3j>_aL>. ^ 
3j^.L>-j 3jLo. (j^s (jjSjb ^jlsI jL^j . 1 897 ^Lc (Braun) jjljj ^j^*-! 

.(^yjLlj-^ £_j_La_l jLi]^j-a^_a ^_u_u^i_J1 jj_a (jLutla^ L#L>.I Jjj isl^gjl ( j-a <Lc,j-tia 

(, ,tl...tl , J*2! \) jjSISJIj (< .JaU l) p ll^kU l (jbU jSL^Sj 
j-AipJ! j^jLuj i ^.ikipJLi I jljj jjjV! (jLa j-x-i jLuJI LlL«j>.j 3j! jJI I i ? I c I I jLa 

J'C i"i_i 4_u JL«_a <L>Iaa) I il i^-> I <i i ii-v \'<i t 'r> j ! jLa . jLuJ! jjj-a i_3L2jI Jijlj 

Jl>-j j<u . ^1 JijjLCI! (j-a j_a Jl^ La LLuIi (jl liil j <j^-J£J • 4 flla * a 

t^yi-jLaJoLq d la i ol l_AjLi_u_a l_3jl^_u (jl ^^SLa-i d ♦ mi^/1 eJJb (jl i u a^Ja 
3j^r mi a 1 JL>. Sjji ir^i CjLlJjj>. jj-a 3_j^£La d ♦ uiii\ aJJt ^jl (jl ^1 laj i ul lA^J 

cjLjj£LI.I ju>.i L^ji (jlaj-lLal (_,-lJI «cjl_j^)_lSLlVI» L^jLi I g^j c j LljLjj^ 
.irjLujjaSLlVI pk. 3j!jli 1890 ^UJI IjSL^j iSjjiJ 3_u^Lu/Vl 

(^^jji,)^ Bardeen ((jJ^jLi)j Brattain (,j-Gtj_i) Ja^ jj" . .^jljUJI ^>o-l 
5j-^3.| ' i aj IjjJ^>- I. jj" t .i3-jljHJI ji^j . 1948 j»Lc Shockley 
. t_ij_<j/l_r»J! J 2 a. ( _ ;r i Lojj-aj (j^J ' UJ jj " J ^ "' ^ J ^-^'j - " 
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^gjiSJUl i_igjuulaJI 



4_fl_LSLl ljL>. 3j ji i^i Cjlj^**( i nju-ljjj * i eaj j^^-G-IJ . J^**( ( i^-jljlljl LlJj_La i<1 
(J-J-3J • t_Jj_<-uLa_L! ! JLa. i. 1 1 uLLa jj» <^lt jojoJI I Jut j i I JU>- SjLufcj 

c_4_uLji ^1 JLa-**n nLi ji i^Lij-^SLII d La i ul (j^ir i tU d La i ol (cjl_«Li_t-aJI) 
j? j»U^s 10 ,000 JjJjj La>?^ L° LJ^J .(SjjjjISJI) 5jU j^U SUuiVl 

jJj-><-l (jr^" Jpil 3jl^>JI I- i.l ' H.t J_u£LI! jOJoJI Cjl j I- ij I ill J->JI (^yi J^l 

. (J I m" i ii^U <L>JLi^ >^ 1*1 * *- ' J '"'I *l -i ' a II j_LA 

CjIj^**i i i^jljjJI (j-* 3 _}JX. jj-* 3 l-^l^ ti^-JJ->*-J1 i _ ;r «_3jJI i )^_i_uL>JI £_u-aj 

I J_& d La j Laj&ja (jjjJtj j<u i_gj-!l IBM £jj (j-o j j« i all i. 1 1 .iL>JI ^jUjcj 

3j_£I i ^.a Q^j' 3_;jLs_i ,j_o (jjitiy ouLi J£) ouL 655 , 360 (^lc <_jLiSLI1 
<>c >1»J3 .640 x 1024 ,j] i4J 4*jLi]l (RAM) ^l^Aull JjlalJI 
(jla lj£Laj •'^ijLj 1024 ^uc SjLi^. (^-Aj (K) c^jLjjIj^ ^ n i n"i (_£jj>.i 3jl>.^j 
(8 x 640 x 1024) 5242880 (ai^UaJI joaJI ljm> o! -640K ^ RAM Jl 4^ 

(J_«_«_i ( _ ;r lJI) /"<! A "i < 1 1 j (23 I 4-se.flj.aJI j_Lajl) 4jjjjjjij_iljjJI CjL^LflJI jj-a 
jil^t id^jj-LI (_^-£3jJLll »j «c_JL-oJI jJlJ I » ijr ll 4i3l_Ual ( ( j : j3- ;e -^ CjI Jl>. ^ 

S_jjJjC CjLiI i h-v «Ijj>-V ji d La a La sc a (jjjJtll sU^LUal OjLj jj-U^La 10 jj-a 
j-xLaJLj J-OJU V CjLo^LtI.1 I gale Jajj^j (^oll (_^ljJaVI ^1) . j|ji£.! ^jjj^eHj 

(.<_j|jji^,Jjl^i£ 

i_jljlji? j»Vl ij.jJLII ^ I r ^ iXlj^a ^ i_jLi>LSJI j»LjVl a j_ii> ^ 

J_i3JLj L^Ll>iJ 4_»_i_ol_La ^JJ ' a 1 i-jlj^**' ' i'j-iljuJ1 (^-i- 1 ^ .4j_al£wLfl 4_uLlj-^ 

;-il A"X 1 Ij CjLajLSllj ^jjLallj jjLJujJI Jila 4jj-ulj-uVt 4_uLjj^SLII jj-aLuiJ^ 
ji . . 

. Cj^L>.J_U )^_i_oL»_LI d j i ulu-u^/l i_£ijl_La^J1 Cj1j^"i i ii^jljjJI ^JiJjj 

Jt 

£—o) .4jjiijJ.I joSLaliJI 3jL>.j i 4-iJLLxlI I i n-»JI 3jL>.j iSjiiljJI iCjL>-jJtil 
i ^ r L^, 4j1 VI i4_j_o^_ajLll_] ' ojlisuj t_£tjLLa^J1j ijr Llll (J^^ (jj-^^^ tixjJ_>JI ^jt 

(.CjWl Jlo ^ (JJlLjI^I jj* (_J jJI IBM jj'i^tl CjJJJlUJI 
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Ji hia (j^-J ^liLajUU J-J-"/ s!j-«Iu^lj jaSLajJI L^SJofc sLlsLUsI ^-pl a 1 1 

d < <_j^jj|) Monitor (<Ui/LJu) (jiajJuj .t_ijjj/L>Jlj ^-uLall «L>.^J 

<l>. w i c j-j?e_m ^j_<j_jlJ1 ^_jLli ^-ijj t*-^ ^—^p* ' (oj^3 ^**'^ ^lJoLJo d ) 

. Sj^ljJl ijr 3 «\_Ljj^s3j tfjLr»ol JjjLj_u <J^t£. ^jLoj Ltiajtj ^jjLill 

t _j_S 1 i nil ^J-iaj J» mi q 1 1 ^1 q i ii 1 1 LjiejjLj «Uj/j^_a Oul^ i n^Vl iJJLA Jill 

.^jLtlll dJLa ^Jj * -s^tlj 4_j ^Jl . ( j^oL^il cLtilj-flJl ^_alj-ill ^_iJ_jjj 

5 J1 '-Lh4 1 <-ri>"L>JI « (Jt^*- 3 * 1 ^ >' J-*^ f^£3 

J 3 "jj "J^^J-^W * * ^ J-^'j^' J i ill i ii" (jj^J ^jLli!l icLJa jojj (<u 
w I c Lc j ji ui II ^ I c (i^j^cji^)) 1 1 gL> i4j| i u U j_jj_2jJI 

^^jjj^/l «L>.!i^_<j_(J ^ni pj -i i 4jr 5 (^jj^JLl) d i uU * )^j_ol_>Jl 4jr b 3j^l jJl 

i_Jl JjJl) L^b^' .Llil (ii.iiU j c-iJI jjJI iJlili 4-j.LJLtJLII <qIV 

1 aj irj .CjLijLJI ^1 JLa-"i i nLi J-«jJI \aJc JLa ijj . aL_»_il i n-»Jl oLlajJI JlcJj 

^ JLa- 1 1 n 1 

U^b^*! 3' ^-^3"^ <- 1 1 uL>Ji * ^ j jj rt j ^415-*° iSj^*-* 

J jl . ^.".^ 1 ASCII-) L^J 4_t-£5L>. j j-^ cLc^_*3J?e_a (3^J Sj^ljJl jj-* 

American Standard Code (oLaj 1 < U J^LuJ i^uSl (^SLjjjj^I jjii iSuJI) 
J*C ni ^ 1 r Sj^ljdl (Ji-lj i' -5^>-j o! • for Information Interchange 

fiLLjJLA CjLxajjl ^>-J CjLLaiait_4-l ^JLjlj ^jl CjL j -L ^ -Ltlj Cjl qKlt ml i^L^jl 

: . * u " i ii in dd^^ii 

.(215.213 oLst^aJI jJ^jQ 3j^U-,ll 3 : l J; ll ,-,LI 0 .tlj3 j; l ,.,^tl oLUjJI 
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jJSj-!!) <Lj-u/ VI CjLiLjjlI! I i ajf Jj " . 'J ' ^-llj <l i ' luillj ^-jJajMj £-«->J! 

^J_4-*J1 SjL^I ui-*qj 4_jJ^_lJ1 4_i_S_La_Ut, I ' a j| LajJl ^ j ^" ^ < glaJI 0_>ij Ltiajt 

. ^yjl i u -»J1 



(J_«_«3j . (ouLjJ s(_t£. J^*J j-°J J^J • ^l-* - jl (W^^* ^*\> (J 1 ' "j) 

Cl^ -r i n q > (J-o-K-l I j ■ » ■ j 4_ul_u ^^j' 4 Cj!!i Cj^a- null t. m i nl ^->J1 ^j^* ) 

. 3j^l jd! ( _ ;r a cjLsiSL!! ^ijie'u cj^L^- i nil j» j-23j • j-^' J I 1 6 cjli 

£j\ I—LA L^-q^^ **i in i (jj-^-M « 4_*5_LSLI ! )) ^jt ijr ll 4jju j-uIijj 

(_gj^5c_j (l_3j^>.| jljLcl) jjjsjJI (jjs 4^.jjjj*ji I j '< tj i se a ' all tfJLfli 

(j^ajj i4jJL5cj^I i JlC^/I J!la jjs-I t-^y-LM JiUi! Sj ii iMI ^LjSj^l 

CjL^,lj-_flJI j^-*JJ 0-3^J ^^i-^ d rt i4_ul_lLl j^-^JJ o**i i n a 
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^1 (4_a_LU!) dLj^ 

.Sj£ljJt 

JjLkj jl ( I ) 3JL>. w S jj 31 J? ^^-Aj . flip - flop (Sj^La) ^ a , n_i La 2 La ■ _oj 
SjI^j (ON, OFF) L>.Llia d j i~,n ^Jt j . <LuLi Lgl!L>. jjjju (OJJ (jlo. (0) (^Jl 

LLiLa cjLi^LsJ! lLs j ■ h j (_^Jj .t_jjjj/L>J! j ±c 3J!>.j_t,l SJLu/jJI 

j-uJLl] Jjjlj-La SjUlj ^JLa-"i i ill ^jt i^-i^La- i n U (jLa t(i_LaJi3 (^GJL>. j^Jl>.Li 

^1 00001 1 1 1 (5u_LUI) }tiai> . a^^^il ^jVl jIj^V! 

00 1 1 I 1 00 ^- ji^"i1 jLuJI jrOjU. LgS^o (jSUj <L>p3 1 5 jjuJI (jJI j j,Vi 
Ij-SLtj ^\) 00000000 ^ y rT,\ jruiJ! ^1 ^ULi. <(60 ^i) 

cuKj^JI Jill cuMjjlOJI J£ (j_La 

cGLj^Ls - U , , W\ CjLu 8 ^L^- i ii a jjt iF ^La- i nil jl i(j_<I/JJkl) «joiiI!» 
C^jJ! ( _ ;r 3 4-j-SJalJL I 4-ul i n-»JI SjL>.jJ! Jla (j_a cL>.l_r»J! i. i i a t-i 4_uLaiiJI 
( _ ;r 3 ( _ ;r A Cj!j_»l/JJk!j Ij 4-ul i n-»JI CjLlLsjlI! 4_l3 ^ j-J! 

(_L^ (ji-^ a i ill j j i"i_i La^j . (J-ajtll ^ fl La I a J I j<s^j_ll 5JL>. jjx. jjjL2j j^fll jJI 

Lit a,* ,^La 
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LuU c^K o! a\ J^i o'^ 1 j^L-ol! J^uJ! j J*^! Uic) A/C j C Jl 
j j (_g jJ! 3jLi/^! S jai^. llILLa j«u . (^L*_Li LJj^ol jJa ^j_LJIj £-«->JI 

.(c_JL^ ^ji! jl ^Jl 
,j_o j»!>Lc.Vl cjljLi/l ^ulj ^a-i j ' " »*j ^oSLajJ! 'j-2jj 

(j^a-se-aJ U ^J-^J Lo-£ i^^LcVI CjIjLJuJ Cj!j_jJlj (L^LoX.) Lgjljj.5 

w 1 C (_£j»J?e_J CjLlLulII ^ J ( n (jl JJ-dJ (jl * )J_<_uL>JI I * (jy^>* jl l**l~wVlj 

aj 3 .j-j*_jlJ! c_t_L=»o ;_L>*I (j-* (J-lJ-H-lU «L>.L>. t_dl_L& (jl ' ^Jj J 3 a J^t-l 

! JLljlj ^jjgju& a JLa-**< i u U Lai tjl^ a" < nL> LjJ I Cj Ljt^. 1 jj, 1 0 J_A £j_aj^_i * ) j_*_oL>J1 

. «Lt£. LxjjJ ^^Lc^/I i . 'j I i ajj jc 

J_L^jGJI (^Jl ^Lbtj ijl < i j_i_ul_>iJ1 (J_aL»_i 4_tAj£^ ^j-Juj j I (Jj-S 

1 *-JJ L3J jj-SL-iJ ^ 4_Cj_i_uJ 4J_<JJLJ ^5-^-1 « ) jl : Lj_A^jt ' J 5 J 3 SB 1 

s-J^>- (^t) 4_uLj 10 j^jl_i_u3 (jH-^ 4_uLjj_iLj 5^_llc2l^ 4_j_Laj Cj! Jl>. (J-oLjlIj 

* (<LuLjJi j_a (j^-tLo t_£i_Jl 

JLl*_] * )jj_uL>J! jl ijr A 4_uL\I1 4JLjJL>JI 

La J-so (_^S>-Ij . £-«->J! ( _ ;r a 3jLs.!j 4-J a-C ^1 («L«jji2J!j i . )j Lea] Ij ^jJaJI I j j'a 
(j ii I ~r It ^IjljV! j_jjLj j-j-C «ljj-!l (jyJJ (j^j-^W 45*^ '-'t!-^ 1 ^ 4 j ui-j 

J^JJ ijjjjjI Ltl inUl (jjJI 4jJJL«JI CjIjL^I.1 mil (jl LLlLc 

Jj^ , nit 3 u^LU i-ltVl ^ 3jl2j(II jl«JI (JjIjIs 

.CjLoJL>JIj jjLUajJI JjLjj JJLkJI Jj^il 
j a '~ 0-iL£ (^Ltt 3 j I ir^Vl v2jLJLaj(JI ^1 ijj^L^/Vl (^Jl Jijjtj (ji I nlf 
vZj^La^- J}L>. ^Ijiitl Ll3^Lj/I L4J AJjSJ Cr^' J JU(J!) 3U...I 

jJLu * )^oj_oL>J1 (J-«t£. j-<j/ (jLs ij-al jj-a ^ 0 ^ rt J abtlaJI jc-*-uL5jj Jljx^H 

i_i±Lkj V 4JL3 (j^L^/Vl Lai tS.tLjjtJI 
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CjLlLsjiJ! (j^S-J jjj_t£.j i(_gj_<iu(J! al lalll i Vji I i J j-iJUJ I 0 j 5 (jjJJUiJI 



(j-Ci^. j-qje-g^ Lai 4_ul_uJI J I JlcVI £j_$j>. j j taj l_3j_ujj 4 3 Jl>.Ij O-iLi (_£ t CjLUjj 
.5,10 (jjJJLai! (jjLciJI J/iq"tl ^Ijiiel^Li J-JjVl oLLsjlII |jVI 

. (i^j-^II fLtaJI (^3 I 5 , 0 (^h I I I I , 0000 <jrU SjlsI^I 



(10, 


1010 


1010 


1010 


1010 


(5) 


+ 0101 


- 0101 


101 


xOlOl 




mi 


1111 


- 0010 


110010 




(15) 


(5) 


(2) 


(50, 



jL*j>.VIj (jl J_l«JI (j^lSj (jl iCj! j i^iLjjJLi sLlo^/I 4l>.j_a ( _ ;r 3 i(_L«j->J,l (j-a 
Llajlir" 1 .il) J ri 1 .i^fl (^ (j^-iM ^tlll (_,lr Cj\ jl JiJl£ O-aJiir" 1 .il JlS o^-ti LaJI 



10 10 10 lOij^l 

11- 1+ -1-9 5--»Mj«_> +1,1,1. 

12- 1+ -1-8 

13- 1+ -1-7 5 

14- 1+ -1-6 -1-4 

15- 1+ -1-5 -2-3 

-3-2 

15-5+10 10-5-5 -4-1 

-5-00 



20 




+1, 1, 


1. . . . 10 


30- 




+1, 1, 


1. . . . 10 


40- 




+1, 1, 


1. . . . 10 
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: 1^ ~ll 




10 1010 - 10 


10 1010 


1010 10 


1010 Sa^lj 




1 - 1011 - 11 


-1 - 1001 


-1010-5 


1010 


Ac 


1-1100-12 


-1 - 1000 




1010 


-*3 


1 - 1101 - 13 


-1 - 0111 


0101- 1 


1010 ol^ 


-p4 


1 - 1110 - 14 


-1 - 0110 


0100- 2 


1010 


-*5 


1 - 1111 - 15 


-1 - 0101 


0011 - 3 










4-0010 


110010 - 


50 


10 +5 - 15 


10-5-5 


1000 - 5 










0000 


10x5 - 


50 



il-2 
5 

1 5 a dJJjJ ijj^LiJI i. _i lr ljL>. 3J_*/J 4_ljI_ljJI CjLLjjJI tfJLA (jl 
ljufcj .(ROM) Ja fl a 3*lj_2JI Sj^lj i_jj_^/L>JI ^Jl LgJLiolj Lg2»-aj_i 
^>LcV! 3_ajjJajj . 3-ajl.S (ROM) . Ltj_j_jJLj jf I j-» uu (jSUj V 4jf (jJjlj 

4J L^j-Ij 1 4_l jJ_La_l I a j I ntl 4jt_uia t_ij_<_uL>JI jLo-l i la '^-^■J 
SjlcI i ii a (jj-S (^LuJ! al laxll 4-JjJI CjLlLojJIj CjLiI i .i-»JI £J-«j>. *Ij^>-V 
.(ROM) Jl ^ 3.^yU £-*l>JI ^ La) 



LJj^tlj 4 q , r[ aj * ij_Uaj ^jJsaj ^ _c - > * (1)-* CjLlLijJI t_i_u_ul ^_>JI La *" 

CjLlLsjlI! (jl LtLUj .Ji->JI joii. £-a J^j CjIjjJjs ^IjLitjjj/Li (_£jlj£i (_5-Ii 

v2jLA«jlII ,jjlo j^-u>i o' <j^-*^' u-*^ ROM Jl (^Jl ic.j-'-uj cJiol jia 5Uj,„,tl 

Cj LjILjj Lc^JJ I j i4_jjt_ujlJI jjJ_>JI (JlLo j^jj>.t »l j Mit * )L_u_>J ^_alj-i 4_31_UdLi 

oLlUsLjjJI »l <>\c Laj i JL3j ... i^UlII it-j^jjsJI S-ulifJJ Jl jjJI J 

£_jj^M CjLjJLajJI ^1 JLjt-**i ( tilj CjLuajjl ^_>JI 0 JLA JiLo (j-* J-i^ 1 J l ' LojLt_u 

d ^ , ,.^t1j ( <j <>.t1j ^jJaJlj £_$_>Jl ' ' La 2 a 
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^^xl!) 2jj LaaJI (OR) jl SJIjj i_a^jjtl! J^a-i jjj-a (j-ulajj £-a->J! J-fl-y 

S-jjLSji^ '"'1 1 jt I j^jo jjjlj ^Liill j-jjll I J-^J (jSLxjj . XOR) J *\ i'iILi i_<jSj 
(LuiiM^o-uJj) L>->a (A ORB) B jl A lit .a_&mi JLujVl ^jLuII ^bJI 

jl L«_a ,j-<_L>._a-a Bj A C^jL£ I jl (j-SLI . I usj] QoSu XOR s L-a_i3 ij!-^ 

(jSLIj iBji A La! » '.(jyJj La^ XOR Ij-Sjj • gjLiJI (jLa L«-a iyulLuj 



A B A XOR B 

10 0 1 

2 0 11 

3 10 1 

4 110 



IjLc L-a-j-3 j li ir^i (j-l^J i I (jLu j 11 LaJLt£. I ( _ ;r Lc £-Ua jj (_gjJl (_LaJ>J! 

SjljJI i_3jjuj .(AND ^o_<-uLi i_3j|jjiil J^a-i jjJju pUll 4-a_i3 w La . dlti 
^ J se "1 i n"j idJ-aLSLll ( d j ■ ga 1 1 )) p_*_oLj J_a_>Jl pJLc ' ' "J. ' Lt~^ 

(jl 4 j a i ii "i II i. « J ' " (jj) • L*-a CjLjjLiJI £-a->J 4laLd! CiLajjiaJLl 
^ a i ii j j j'" I jJj , ij I U 1 1 ^La-nJ! i ^ . ^» i - La (.g-ljj (J-a^s- OJ^V 1 a-uiaJll 

.4iaL< 

1_}J_C £_a^>J! jIj-SLj Jjjj-La ( *j LgaJ I 4_ji_a£. c.1jj>.Li <■ m < ul ^a->JI ^-^J 

1— 1 11^ 5+5+5+5+5+5 iCjlj_a i."i 1 » Lg-maj ^1 5 i ~ ■ a i *— 1 ^ia .cj!j_U 

(jla ! jSL&j .t_jj_Ua ^jia^. 4jI (jic liilj J j ta ua . 5 X 6 ^gi 40 ^^L. ,_Luajo 
0 JLA (j-a <tcj_<j»j (jLcuj'^! j ae i aJj . 3j_a 259 I j ... A * t | 3 J-a^>- (jj-" 1 ^ ' 3 X 259 
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-^p^i l-sj^jij ij^mi ic-jj-t^i jjijjj 

CjLLi 8 _JI CjI j Cj Lfl-j-tiaJ, ! £J)j ^-A idillLi 8 (j-* (JJ^ a ^ * 3 * n (j-i-iJ^C- 
. Ojj->- i ^^yliJ 1 £_<a_>J 1 Cj LiL^C Jul! 3 j 1 _} J L»_a 4_La_uj-a 

L_l!l1 1 ^ 1 ta *t 1 t_j Lt-o->J 1 ^j-Sej^ , £_<a_>J 1 4_jJ_4_c ^ 1 jj>. \j 4_<a_<dx-i 4_Lo 

(j U+ ij .255 - 128 = 255 + (- 128) IjSLkj .j^i-II ^LL^I <yj -iLlcS 

^Ljjo (_^jJI (JjLjiI! (_>^»J JL>-jj) NOT jj^xj t __ r j LjcflJ 1 al La 111 ( _ ;r 3 ^<s-<u-U 

i^yb U£ LtjjJj 4jLa 243 - 95 3_lUjl!I «!j^>-L> i_jjjjiL>JI < aK ^la 

1 1 I 1001 I (243) 
-0101 I I I I (95) 

(0101 I I I I) NOT +111 1001 I 

I I I 1001 I 
+10100000 

.110010011(403) ^ J^Ji l^p-Tj 

<lSLjj^>o {£j^j£ (jl iiijtl (j^a JjVl) JJulII 4jL#j ^ ^L^l I Jl Lof 
I 1001 0011 



10010100 (148) s^yk. 4jL^I Ja ^£1 
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JJjlII ^ jlr aj uiaXI ^j-k ijr-"^ J"^' (jr^" -^^^ ^ ^ ' ^ ^ q c L)! 

18 w a jjg 478 (j^s tulj-o (_pl*>. 94 ^jlaj Lola 94 (^ic 478 3 o i nSl'q . SuJLUa 





1110 


1101 


1 


478 




1110 


0101 




- 94 




0000 


1000 


1 


384 




1110 


1010 




- 94 


uv> 


0010 


0010 


1 


290 




1110 


0101 




- 94 




0100 


1100 




196 




1110 


0101 




- 94 




0110 


0110 




102 




1110 


0101 




- 94 




1000 


0000 




8 


(478, 


1110 


1101 


1 




(94) 


1110 


0101 






(5) 


0101 


0000 






(8) 


1000 


0000 







478 

- 5 Jt tf T 

94 



CPU - j-J I 

(jjs icentral processing unit (3_jj-£j-U 4^>JLkJ.I Sjl>.j) CPU Q^SLlli 
^&jX\j i^-oLij^JI jl jlcj iSj^I jJI jjl (Jj*jjiji • J^H-" 

1 t— ui u O^La- i ii U 0 JL&j . j_alj^/l (Jj*j^oj B ( _ ;r aLU3 , ^l (Jja- i nUj i A (J^- i ii U jl 
J^-»"tlj CjLh-lUTlU I JL>- (jjj^ jJI I "11 £j ^ . W\ (jjJI I gall ^Lg-tl jl-><-4 (j£ 

j«j>.LLJI jj i r^i (i 1 1 J-^JJJ juAJull J i i l l i n"l l sLaj^j ,j-a 
.dJ^La- i ii 1,1 J^.] (^ic- J^J JL9 (^jJI 
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La^ , jj^ ■ nil j»L3ji lj j i"i a j-aLlj-jJI Sj^ljJI ^Ij^. (_L-*-<-u t_<jsljJJ 

( jj^Lt£. Ltiajt p h i tCjLo-L LC jl ^J^r i ii aj ^-oLjj-ill _}l JL£. jj-a Cj^L>.JlU p 1**i i ii ) 
q\^1£. jl j La i "II jajSj (jjSLjj iSj^ljJI ^jls 4jj_Jj,l Cil aKIl (jjU , ,,tl ^Lsji) 
J— a^l (jlj * C ^-aLij-ill i_^Ij_jj iCjL«_lL»jJI (j-o l*j^>- 3-iLc j-aLjj-itl 

ojs_oJI j-oLij_jJI l\°lxc j La i "II jojSj i al i eajj i fl j-Lfl Sj 4 H j Sj i "I Jjc 

I i j j-j j<u JiiS ^ 1 1 c 4ijjJaj («^J-U La! 'J-°^' ' J * '" lS 1 -^' a ' " " ' 

S-lUjiII ^j^Ltl ^LiJI f^j-" *= I La c jj (*^~ 1 "W S^Lc B ^Jj- i ii U iLSjLj/ 

£j^a «Ll ^^j-jj-l hjJ-JI J-a^1 jj^j-^- 1 J-^J^ ^J^r i n a CJ"^>* (jr^ t4-ul i n-»J1 

(jjjj iLS^UJI Lai .2Ll»jt]l AjuJa 2L3 jjI 4LlL>09 t-jjIUU ^Jl S j^I jJI 

i_j j_<j/|_>JI I j gjj La JulC j\j a*i i iiLi 4jS!_LaLuJ (j-tf^ O^La- i a U £-J-aj>- 

. L^Jt-a (J_aL*jJlj 4jl3jj1I CjIjLs-^/I £L^>-ljJk 

:*riUdJb Mil 

JUtla Sjjjij^SLiyi oblll t tl La! . 9j 0 j^VI ^ LaJlie-a Lalj (jj^ljJ 
L*_ul_S_a 4_j_lLiLll jj-* (1)-* *l>~?"' ^ JULLl V jj-aj-J 4_ul_lj-^SLII . ">l . >> ■ itl 

, ; tl 3 _,M ^ 1 1 3j_Lilt.l ^LbjVl tlajj 3_LLtc. (jl .3_j^pSL!yi 3_cL_aJLi 

■ ^ ir-if j ii i" tjf Jl«JI 4jLsjlI ^ a i nj (_gjJI jj* timed (4j^JII) SjjLij^SLII 
JJLc J JT i ii "j j^jj^tll 42jjJa jLajl I ijlr (jLa JjlII (j- 3 (jSLajj 
^jju>J,I Lg-La UJ^"'-' ^Ix^fllXI ol 1 II W "'H '"'I i^axUI jl alilj V I 

0 (j^s jIjlcVI ^Jl (j^tila 1L gj uuJI jjlILi Ji". uu Li^ IjLa . Cr ILaj>-'^l 

1 J*3- Jr 1 "-'J J a^aJI Ji^. jL>.VI jljLc ^■'"^' a 10 (jJLlII JJjJI Lai .9 ^1 

10 (jJI JJaVl u 1 r ^Lb=j (_gj M.tt I jIjulII (jLa IjSLtj .cijlj i^ttl 3jL>. ^Jl 
oLLkJI J^-i Laij ^(j-iJIj i jU-VI ajLiJ 9 (^Jl 0 j^aU^. 

v^LiUJI ja-iil L^iajj J-lc I ^ i nii l jj-ajJI ^1 La^ . . .J dlLHIj CjIj uuJI ^Jj^-^l 
. Ij-;^^ tj^ I 0 j rt ^JlC ^i J_iJL?ejJ Lal_a_l 4_t_i_ul_La 
^_Uaj| J_ia t(^j Mittl sk\ La ill JLsr**i i n" duL^ 4_a_iJ_iJI >■ u < nl ^->J1 ^ji ^-aj 
I n it j : lLb <Lfl ^< i 3j (^-jj^e-J (_J La3j 4jI jl J i ta^l (^LuJI JjlII ^i ^Cj-u±i 
jj^ltLs. (_J-^>-i (jrJJ j_i i"i" (_yjJI CjLi^Lotl ^ La i "I JmJI J-fl-yj • Jls-I^JIj j^j^aJI 
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tjj i^i V uu S^LaSLi (j^jj J-a-«J! o^J (M^'j-* - ^ (l)J Ju y o-"LjJI c^' U ""^ ' 

U I c ^. i eajj IOj I ^-*^J ^Jj-^ (J^ w la *J (j^LjcjI/^/l Jls-I (jL^ ■ La 

<_slj^>. *j ui c J-«-JJ iJJL>JI ^1 Ljfcli <_Sjjj>. j_a I nK <La^Lc 

i a l_Ltaj i_Sj|jj>. jj>. I 4j^o-lJI Lajii^j . I Laj. ^LiJI ^j^"- uJI ^L-a- i n_i 

£_a dll j Jo-jjjj . 3jj_ai! Ci)M i axil (JjLoj SjLJul j^jJu (Jliejj . IjIj£j 

jJjj j<u . ANDJI SjI j-j^- (jLjjLi'^! lO^jll lO^**' 

(j-o Qa^i^S (_£jj>.Vl SjLJu^l Lai 1 4-Lta-O V / :4_<JL<ILa C^Sjl! 

. 5uM2iJ cjjLuIl ^Jl 

. 4_uL\I! (j-o Q^r!^- 0 O' 0 f l3^J"' Cy tSi^ till j (J^ 

i3jbJ->JI '"'I SjxLalill Jis- ( _ ;r 3 d aLuLi •■■II CjljjaiajJLi j j nil i » i taJI (j-aj 
JLa3 : £J3 jILa j_lC. J~- ' w ^ C-<-)l^ ( _ 7 -l^iLU (Jr 3 oJ-aX W "'H '"'I u ■ ■ ■-»■" II (j| lill j 
(J j i ■■* 3l_j_>JI ^Jjt_>J Mini ^_>JI L4J J-a-tJ 3 JU Jl>. 4_j_jjJs3 ijr a La ^j^"^ ■"■ J^-S 
JLa-a ^jjS LJL>- 'LajLSJI sLUajjjJI ■ La j Lajell I a 1 ( _ ;r Lj La_i3 JjJ-iJ 

J^»JI 



sLo^^J^LjJI CjLlLjjlIIj L^LiJI (_Lu-4-i 
idJLuj^ajJ jj>.VI ^j T l^- J I a**i ifsVI j^)^- J jjjjjL-aJI ' aa ^11 ijr 5 Gj J->iJ 
JLuiJ (jf (jSLsil . ma.Vl JLdi/l Jjj^sI (^f) (jK uJI Qi^l jjtj 

I jUj S(_gj_<ii_LJI (jjLSLII J *C i"i jj-^ j »'^tl jjl (JSLi ' M'-^j I jU. : ^>LiLa 

0 JL& Jila 4jL>-VI JLlx. ^ w Ja^ll t_!jJI j La a 1 La j • La 3. 2 1 1 aJlaeJ 



(»j ni i II) _9_-s_c_1 1 2 j i a a (jjk (^J^l ' j J " i :''"" a (J^J^ o' I 'J^ <Uxui¥l 
4-uL\tl if^La-JI (J^-l (j-o ^jj i a 1 1 4-»^5 Uejj 4_^>.jL>JI 2jj ■ V»»tl 4jL?tiu/l 

Lj^LiJI 3 j I j j * jJi^j ' a j< ujl) 5_l1s-I jJI (JjJsJI 2 K ui a 
itiJLuj^j (J^-a * ■ mi nl ^_>JLs a ' a -»**' rt CjLlUsLjj pJLc < dla La-ijJj . (S^jj>.^I 

jljt (J_u_a_i (jj^- 5 JUjUjlXI <■ m < nl ^_>J1 ^j_a J_i JL>. £3-1 J * )L_o^JI jj_a ^jjloj 

4_l3 1 £j LM 2 l_a_aj • l_Aj^Lajj 4_ji_>JI (J*C nil ijr 3 ^Jjl i ii U <Jii-a 
Jal ui illj 3-3jjtil 'I^J-jl (j-o ^^J-J (jr^ (J"JL) ^jI^j (_5J.II =Lujjj/L>JI 

(3^. C^tJI ^jjJac^a J^al 

,jl SJi^JLII 

J • JljJLjuJI SjLijLifo ^olj-jJl QjJb duL£^ 1 A da-fliS 4_iJt-oj-j CjLs_^_o j^=-t3 
i jJs _j!La j^lC (Jii- J I 1 Laa. dJLufc j j IaJ LtL>. 

Ljjj^s 3JVI j 1 1 aaj) . i no It (jL^ij'^l *Lcjajj/lj 2_oLij_it! <_aL2jl 
j<u j_La (. 4 j I j I t " tl «gJI (^ j-fjj L^-a jS-'i i nl (_ylll (j-uj^>J! Sj£Loj Lij^ju 

^L>. (_L>uj-] (jt (j^-a-i . llLuj^j (jLssILal ijr 3 ^j?e_u . t. 1 1 nL>. ^jjiaj 
■ Ji 1S1XI (jjjdl JjJI (j-a J^jiiil (jl^ Lxjj 4jjLIaJI 3 K ui ill 

oJut (j^Lllaj ^*^l «^jdl LljUal i. m i iiIjj>JI (JK i"i? ji^l 
4_i_jlJ I *j J La JlcI^JLi ^Jajjj t4 ol »"U <■ m mi! ^>JI ^Jt ^LlVl 

( j_a Clt^JI (Jl p I ^ ui i II JLua <■ i*l"j L»_a t. » ♦ I" I jl*^ jCJ i i^-La-uiJ I 
(j^-ui-ao 4J5Lt jjLlli w la sej CjWI iJJt Jfla i.°"i-»- jtl (jl . L^jLtai-l 
.Cj^iaJlj CjLlaL>JIj JLaJaVI CjLUsjjj (jjijlj-ll jujLijJI 

2_j| JU J_L^Ll!Li I "« ■'■*< (jjjdl jjjJaltl ditj jjJt S-ls-jJ^^uJI ,3jL9jJI 
. sLpJI SjLil I j" j Li ( _ ;r 3 (Ji. Jj (_^J-tl ' j i "I j->JI L^jJ . <Lilxaxuija SijjJa (jyjia 
p j T (_g jJI SLa-LiU j'"'! - (j^Io.Lii! j»J-2j j-a^M I JLA (jl Lufc 3j£Litl 
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£ Jul. (jl S^-alj-AJ 3_iJi^_ul11j (_-t-Lml ,j a 1 sej ) 1 4jjj_>o CjI£jj>. 

L^_j_3 1 »j (^jJl ■ La 3 ^ oUtl JLpJI usik ijr 3 j glaj L^jl . 1 JulXJ 

. uiU jJ 4j*_uj jLojJI Jjlis-ij ^j^tTu-J 1 ^£L^TJ 1 JuJa 4j Llju^lCJ £ t— <_*_u 1_>J 1 

l(J_aLj La IjLA • ^ J^r" i a ' t^alJI IjLA 

1 JJt Ct-*- itl ,jt i^^-tAJ tillii ,^j_ul J^t-i tjr^ (j^-Ij Ifg i >in 1 
CjLlUjlII jj-a J-f^' I^JLc j^*-tJ (jl (l^-^f 'J ' °' ^ J o ' ^" t^y-^ J^H ^ 
Cj_jj>. * j-j^I 4_jJl_JLfl_i (J-<a-*3 diljl J c-i-Lt-u 1 j_<_u JwL^_a ^ft^ua J_^Jj . 4_uLiiJ1 

C«-L>. ^SLu-LujJ 1 L^j) « ) j-i-u L>J 1 «Lc LiLuaJ jJLua Lb jJluj 1 CjLj ^SLo 1 ^CjIl>. 1 

1 ^ ' ) Li£^ «c_<_uLjV1 » j t Cj La Lj_uaJ 1 (J^t-« CcLv ^^ILl 1 Cj 1 j^Tli-oj^ IjJl! 1 (J^t-a 
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ijjgjj&JUl ujjuilaJI 



. L^>.Lul ,_jjljJa ^yfl Ijjjl>.j i(q^jSLjj_o^/I 

£-aj .4_ljLjj_^ 3_j| Cj LjjjjSLl^L! ((jLjj>.) i— il j i ii \\ tiJLLa 

n i ii t Jji .""ill jj L^ji (j .1 iK'i (jjJ! 3 Laae-lll i <ij ^L-LaJLl (jl jJ-JJ 

Cri^ ' "JJ^ri- 0 J"*" ^ '■^ 3i t " U J-^ J J ' '■ T Lj CjLj^jSLI^LI 

Oa i gall «Lcj-*_u * J jLiu J-*-"- 1 J J i n" L$jl . g j i ga M «Lc j-*_uj j-u_uj V CjLij^jSLJVI 

£QjjL>J! i. m i iilj-=»Jl oJLb JL3J . Ljjj-Sj 3j_a L-iJLi s-jjiaJI 4cj_<j/ (j-a Jjsl (_gl 
Jl»_i (_£J-!t (J_aL*JI j_A £j_UajJJ IjLA (jl jJljj (_£J-1I Jj)j»LajM JjjILcLa f*J-^ 

Sj-SLa j_<cl«jj . I glUll *' a j cjLijSU! (<s^>- (j-ujJj 1 ^ 3j a cjLiI i n-»JI jj^o 

4(jj£Ljl_u_a]l JpLsj (J^e-a *j * ' ga rt 4jjj-jJ (J^-^i (jr^" w \p ' ^ ' ' JJ-*-«L>J1 

oLsoVI \jJt 4jg2ul I (jl -Sj- 3 i— ill (jrJJ CjLiI i h-»JI icj_<j/ <— kcL gaJ IjL&j 
j-jsVI iCjl j i i ii ga 1 (J^L>. jJLu La (jj-l^ ^i**M i ii i_dJo (j^Jj 4 k ' ljLJ J Q< *" ' "" 

. 3j-u^ «L^_Ua CjJLa-j i n (_£J-JI 

^_JL*_tl j_A CjL il i n -»J1 ^_ i n J (_L>*I (j-a J-^*! JJ CjJL>. jJLl 

^jJL jJUIl (jl lS' ' IjI ' ill i n" i_gjL«JI i_jjj-uL>JI ^ 4jJUII iJIj^j .^gjljiU 

jUtl jJLltil Lai . 3j_a 3 JL>.lj i4_l!LXLII CjLlLojlJI (j-a 4c j^aJca jLsoLl 
'J^"|"" j^s_i Lt-a oL>JL«ja<l 1 1 nl i n (J-aJU CU-o- LaLcj < djqje ^ i J_l<u (J-ajtj^ 
tfJLA (jl L<uj ■ CjLJLd-t.lI 4_jiSLII 4_JLDil (j^s i La ljL>.lj Uj^>- I J * a j^a-bj 
. CjLlLsjiJI ^)-<-uJ liU j (jl ^-UaljJI (jjs (jL9 i Jj>.Ij oijj-i (_L«-«JI JLa-u CjL>JLiiil 
L$_La 25j 4 t_£l_t-gall I (^jJI CjLll i n-»JI (j-aj (jLjjljILa (jL>JL»_a ga d 3e 1 IjlSLaj 
.j»j^L!l (jl ir^iVI (j^sjJI (j-a I / 25 LjjLijla (j-ajJI (_Lt->«J 
(J^l mi U (j_a Ij-jiilC (jl jl ijjlallll (j_a 3j£Li_a cLL>.j-a ^.cb 4_j_L£uJI aJJt (jl 
3 I ii" i ii a CjL>JL«Ji.I (jjSj (jl LajJ (jLCa^Ll (j .hI i ^111*3 . L^iic cJLilll (j^s JjV 
jjjj i_3jjj/ Aj^uJalJI (_palj^.Vl (j^aii .jjs-^I (jiutjJI (jc Lfljiaju LaL<u 
=L>.Laj CjL>JL«1I (ji (j^Ihj Ij-Aj .(Jjj>.| djUr Sjls-Ij 4 jl or 
(_L^I ui a (^1 Jljij 4jI j J^=tJ ^LSL* LjJ_r>o J 'n uU J-a^M I J-tkj . Lg-iiaj-l £_a 
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i_4^tjj . i_£j^>« I d g j rt 1 ^ J^L mi i < L-ij * L ^ o j rt I 

Cj^La^JI j-ujuJ ^LiLjjJa lil L q-j (jl 3_«L d i j q <U jl ^ILa ^JLa (j^L 

(j! j^sL>J! oJa^J! 3 K M.U tfjuk (j-utjj -4J SjjSUI 3jl , ,il , ullI sGLJLa 

(J_*5_jlJ d 1 v^"j i3^J^s_a ^ i j rt Cjlj 3jjLxX1 cL>JLt1 t. m i ul 

tj-L-La-tkc 4jJIjl3j 3jCj_<j»j (jSLIj Cibl i m-»JI (j_o Jl>.!j 

wtsihJI 

3j_iS I J-^=*-J Jijljj i Jljj^jjJ! 3^1 U ,t (j\ , ..-.J 3j£jJ! La lII 

(^jILsoj . , I 4Lj_»iVI .-»ljU.l I jjjJJtj (^yi i.~ < x < 1 1 4jt3jILa j_lC 

^Lsjt d^-* Cj La^ LtXl {jjj^ela ^^-^-i 'J • ' a rt * i^_t-uL>. £ _ :T JLc 4_j^jJ1 3 al t-» ,tl 

jj1_aLxJ! O I flj "J ^ j **j .^.11 3_jjLciJ! Cj^LaLUj iCjLljjJVIj il_i3LgJI 
31< i'XS 3al U ,tl „juk Jlo ^Lil JjtAJLi iju .taj ^J.'^ 11 djLiiI.1 J (^UivVI 
Jl>. ^1 ~ ■ i aj 1 CjLaLL-J! {j\ i n-»«j ( _ ;r A (Ja. ^1 <L>.Laj cJljLo (jH-II 

^J^l uj 11 £ JJt t^uz ^jL tjJL* 3_)t ^JLj . ^Jj^* ^ ^J'C uj 1 Sj j< i r-ij i La 

. dt^j 3JLj_u_o 

La* VI 

jj>i« ^jLlI! L! . ( U j U t_jjjj/LaU 4-j-iailILi) i t-j , ' ■ j ^j-Ll Sjj^lLa cjLiI . n-vj 

w I c 4jj_ij>.j (jLajV! I j *'* fl " (jH-II 4_j_LaJ! JLcV! JLaclj (_L>.| 

^j^SLi L juljI iJ3 _A cjLusLjjJ! ^jl i j_ZLjti L jj-uSLi <(j^-p L^ .^ljjLJI ^jlo 
. (Mandelbrot) cj^jJjjL jjt JisJ! ! jut ^ J<" oil ,j-o jj-il (jjsj 
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LJjLij Jj j . ujj ^jj, i n**(t O-uj Jl9 4 4_ujjIi£LJ'^M CjL>. jlll ijr II jJL*J1 Cj!j 1} jj_a 

. 4_LSLa_a cjLJLitAJ! i>j-& (jj .Sjj_>J,! jlSLa^/l ^1 jii>-" i ..Ij i_4-ujj (_j-3j iLulju 
S_jjjl«J! jjVLi 5JI <" t .iVI (jjj . 3 j i>>LU jj i^ntl ^ L&jLjol (oj jlsj 

. 4jjJL>J! CjL>.j^oJ! (j-o I i ^Tj jj-uLxU 4 ■! ■ all CjLi j£LU OJAJ '5JlS*1I 
jJUlII £_a t _J_aLatHjl ^gj" i n a (j-O 3j-tluLj_a 4j3^_£. i^LJjLtJI j-a£. i-iIl_LA (Jlul^ jJLJ 
^■JaJI )j <(Sj)l <>»-»t1» ^j" , ,i aj (fiL£.j-*_oJ1j JLuL*jJL) J) U**m I~"1^A) oLa-^>JL! (^y^ 
Sj I Ltaj> -5j^>-j (j i ' '-j V L^-I i nU CjIjjVIj 4jJJjlI! 3j_jj>J! jj^>-j (j^ 

5j I i a >■ 1 1 ^Lai LSjLc J'C uU sbl (j-*>J ^3 Lfcjjj>.j (j I VI i«4_JLc» 

( j_o (J-jj-LaJI da >J I I J_A JJ>*I J-A * )jj_ul_>JI ^jLs ii_La_u_uj (^j" i u a ijr l^,j 

4jj JLkJ! CjLJLt^ jLjoLl a i iU j^3 . i n-»Jl ( _ ;r 3 Sjicl i nil JjLj/jJI 

Lijjj/L>. (j! . (jjjLj-u (Jt^" l5' ' j* a O^J 4-uiLij-a 4-ojLa 4cj_<jij 4jjJlLJIj Jj 
JU>.Li ^1)1^ (J_a_*JLj ^J-£J (jl (j^-a-i ' ' *J ' a rt (jj-^ j' c- J i ^ -a ^3 Lcj_Uaj_a 

(jl i_i jjj/LaJJ (j£Lajj . 4jjSLII <_sVI i LiLo-I Jj iCjLla 4jaLLaj oJsj ^L^J! 

Jjl JL»JI) 3-L<-u 20 Lfc|lj^.l <_J LaJ ^pJI oLI i oaJI dit 42jj3j 20 J^ii-J^tlj 
t_lLuj! 5 i 'I i"i £-u3^A L^£.!jIo.l JLl^. I- u t ill jj>J! O-ll^ J-aJj . (^illa 4j^jjjLc.jJJI 
dJLUjI (j_a (j-SLIj nj^- 5 ^' (j^aLa- i"i^fl (_)_La (jjs i La aJSi jjjijJ i I q gj (jl j~ i V 
»l ilr j (jjjiLtil (0^3 (j-aj i4j3jj>J,l (j^s (-;r l^. I ig j" i i i a jo^jI (jlajllij (jj jJI 
d agjlj i4_j_Luj)j 3jj_t-aj * )jj_oL^tU Ixa-Lajtjq Jj^J jl .^jjj3j^>J.I CjLlUsLjjJI 

jl jx.^/Lj ^1 ^\ jlU;\ LiLtj^ isCjjjj 4jx.j^u 4J LaLLJji ^ylll 

. L^j JqjjjJ.1 jojjlII ^1 4jal i>>! i(jVI Jl-ill ^-^rH^J J^^-* 

£yC < a loiej L^jl jl i» il i njeJJ CjVI jjL?e_a ^jVI t. m i nl j->J1 Jju ^qJj 

p J ^ *' (jl g- J ' (jr^ 3 • C ^-'^ J * ^LLaJ 3jj|j_a L^jl (_fjj>.| cLcjLj/ SJI 
<Lajij_i (jSLajj . jljLcl ^1 sLLjjjo (j^-<u UUs L5' 
(jLS I i j " '"'IjJ ' flullj <— i Lj L<_iJ 1^ '"'I LalajJ I j CjI nKII sL>JL«JL <_ m i nl jj>JI 
jl 3_i j| j^-JJ, I j-jLUajJI j! *lj-" Cn^jJ (J^>- *— ! 1 j SJ 1 jLitjVj 1 L^£. jj 
Cjl_j_La_c jj-a ^IjCLiI L^l (j-* 3 4_jjuLjj CjLiLa-C, i"i^ L$-jI La^ p j 1 ■■^^ 
c lj->. I (j,!^. JLcLjijj Cj^LjcjjJI tjj^^ ^1 • ''-""^1 Cj^>1j>.jJI (jyis- g^j * ' ajJI 
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p J o LtaXll <JLa_cl J j uijj ij^palj—a^M a J se ulj ^^j-^J 4_j_lL^J1 Cj Lt-a^t_aJ 1 

4-j-jI i ii ) VI 3l_j_>J! i ljI jj>. jj-* 3 1 ljL>- I * l)J '^TIj «l_uJl!^J!j 

3jL»_"_tl CjLjVjJI (jr-fl^ .t_)jjj/L>J! 4l>Oj V! iLujjj/Ls. «Li2ILl,l Cj L*-aIL>J, I 
LujjLjJj J ' ajj ^jl dJLSLa-i t4_uaujjL>J1 Cjl_aJ_>J1 ^1 JL^tHj_uLij t^l!La «Lj£Ljj-a^1 
^ ^ Jj ' ga 1 1 4_jJL) 4_uj_l>JI L£Ljj-ai 4jr 3 (jlj-ilaJI i laj la 3> ^-j^s-i i-il^u jj-* 

J of (jl . Luiia j^e-jo i!>ij-o (Hawaii) (_g!jL& ^1 SjjjiU 4l>-j <_>-ai.jl 

J£ £-a 2-bj.U c-Ja ^ iliLjj ii i nil 5JLS^ (^Jl 0 i ,i<Lj jj>.f (jjs Js! I aKj 

. I JL>- JJJ-a «LjT j-UsljJI (jl La£ i LgjsLita 
L^JLjtJvj i. m i ill jj>JI £Jj_*^ij sLlUdLII 4_u_u (j^-^J^^ (jr^ J 0-1 1 * a ijLi^o.Ll 
jjia "J mflj ojSjJI (j^J . (_J_iILq LgJ J) j i n_t j«J 4jj uu II SLpJI J j i uJ 

(J^>-J . d j i~->Lt1 fi\_u_u i_£i]^M *jj ^aj (j-a j^l Ljj^SLs ^j i*ii 1 1 1 (j n i-»J1 jj Laj 
(jjjJI L^^L-uLl SjjLia SjLUajJI 5L*3 (jJI LlLsj Lul ^yitJ liilj (jl^ lit La 
I jl_a i_3jj<-i 4j3 Jj 4-lLc 4jL>-'^I (jSlx-i V Jl jjj/ Si. Mini ja- OJ J ' jjL^ 

. Jjlj La_L3 ill 

^_ijL2J1 j ,^*\\ 1 ^ g \j\ , gj IjjL^ ^JlLII SjljLjJIj (jlu^l (d)jjse_La 
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fj ui-ll ^t_jjl_j_J! ^1 **( "»o o_)L^ Lo 1^ j"'^ 

I j 1 1 n i Syjx^aga 3_}L>. < i mm II Cj 1 * qj se a U 

J^fclu 3j-a JLa Cj1^jj>. t_dl_L& OuL^C) . M£jaiiJI j-ujuJI 
^ i ' a * L oJl_Lcj .£_a_l_>J,l ^ o 2 !l CjUs^Lc 

(j£_«j3 (j I La La i^LajLaJ! cjLs^LkJ L*jjj 
. LgJLa jj^iiitlllj LtjLtj! j_uJiiL! 4_oL*JJ ^g^2l\ 

^J-a^ 1 3j^>. l_Lj_L I 2 LI 4 jj i ii ill CjljjJLtl ^1 

u^J lj^Lj-uJI J_«JI ^ U_^>UJ 

i Lggla S3 ■ aJ (jl <_2jJa ^jl^" i uj (_yJ.II CjLULxjJIj 

i JLlaJlijijj Lajii^: i<ULoJL>J LkjiacJ MjjJI ^jJlj liL-iP^ >» j»U » 

.£jj_i^JI ; I 776 j.L: i^Wu, 

^dj -, M ^LjjjP ^iJL-Ljt iLUaj? (JaJI 5^ J J.I ( ^a^J--'u!» 

(jV IjJiijj i4_u_uLu_oJI cjlj^illl cjl_dj-£iJI ^j^* ■ ' ^ " 

mJJ-^>J! iJiitll j^ljj^ ^^k^V^aj^itJI Sjjlll . t l*Uti>.43L«j 
j^ljjj (^H-II J-Sl (__r-*9 iS-Jj-ajJI CjLcIjj^JI j 1883 fLc ■ jLb, 
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p i a SjLc LlA Vj 4(^_UdjLjL1X1 (j-LSjJaJt (j-U j <i" i u ]J 1 mi M t ijr JS£^_La 

JUs-LjiJ . LojJLkjs (j^J (<sJ ol ' ''J^ J- 5 -^ J-°' J-* iS^SJI ^1 «jj*UIj i«VjJL> 

Hermholtz-Brucke (ji^jj-i j'U, j ^ a« 3^-° o! • <^iljyJi-$jJI jJLS J^Ly 
^^-A 4-oLi-a-L$JI ^j^JI j 4j^L«JI iLuLj^jiJI ^jill jL) I 840 (^jv^Ijjj-iiJI 

3x.j^La d< t_gjJI (_g5JjJI c-utjJ.1 J uaj t anti-Muller 3-jjJjJ.I jlUs (j^Lcl£ 

Ijljj j«J (_psjVI SLpJI (jLi JjLflJ! (_g^jj>J! i_utj-L! ^Lal j-^>° o-^ 

<i(_£j_o* ij_ua» 4-La-ml OujL>-i L#j| JLiVj 1 1 la 3 9 4_uLui_i£j 4_uLjj_i3 (j-^ 
JLS ij»lj_"JI Q-a <3_Lc Cjj_i£. Laj i4iLujJI d jK i"ill 4JLixaj| (jl ( _ ;r J>-jL>. 

^- L ta- tT j a 0 ' ga rt <J^£. fibt^.!j-a ^jK mi JL>.Lj i3j-&L>. 3j£Ls jl 

Tomas ^jlmSLa <jj.Lajj (j-u Darwinian SjJjjjI jJI jjU~.lt 2jj U\ J_y>. SjJiLitl 
£LjJL>.l Bishop Wilberforce (j^jj-bj j t ^_ij 'in (>uj Henry Huxley 
. I860 j»Lc jijj ^ 1 ,iCLi SuiLUjjJI SJajl jJI 



**' » c * ^"'^ * ^"'^ *^ jl O^- 1 ^lt . a 0 tt Lo^Lt-aj i-dl_LA ^jl !il 4^_Ustj 

, cLu-ul j 1 ntl Sj^JIj ^j-csj-iJIj Sjijilll j 't . ^ " ' (J^l jj-a 
j_SLlj>o L^jLs ij^jLlII aJJt < t-»^L»«-l' Sj-ojJI 5j Uj , ,. jaSL-sjj 

. 4_u3jl_jtX1 ^o^t (<Liilj-iIo ' a 1 J' (^)_^_iLSJLj) 4-qJl^-**i 1 tuj ' a **tt 

ii. 1 j mil (jL^ I 0 j " i^^ljJaj^jjJI j_uJuiI Uj'^ ^j^^ cP^' Jj-*^' 

(j^j . 3 nl 1 ntl 5^sjL2ll (jiaJU VI (<i^i!l i4^L>JI 4li!l J^tS (j^a L^aljiel^l 
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lyolaJI j^ajJI ft.ttj.ih 



uA\ I ^Jj-y (jl j-* pi' 1 i tt JjjuJ! (jLa iCjVL>J! tfjut Jila 

i4-jjU j-jJI i_JiLSJi! :3JjjJI i^ljbl (jic 3 j taj i alb 2UI,„tl ^JL": |^Jj-,,,Mj 
. . .^^LcVlj (jIuj>J!j 4iij_JaJ!j isLicLu^aJlj 4jjL*jJI CjI i ii ( uj-llj iCjIjIjaJlj 
' a_L«JI (j_o Vt\ ui 3.}Lc (j i i eaxj 4JaL nil JLajj! jjLa iLajvLiJI CjIjjjJI (j-SJ 
d a3» (Jj^jjlXI p£l>*J1 a Ltaj jl (^r^. (jj flli ^ ^jjj Ull SuJli. jl L--u-uiJ 
(j_o jl 'I i uAllj ' a *»tl (j-a O-iLc JL3 4j-lLc^M (jlj 4-i^jL>. ip£L>J! ( _ ;r 3 

. La-AjlST 

p i ii-v. (ji iiJ!j.ll (jjs SjLc IjjH^ iCjLlUsLjjJ! pi-«-J! ij^S CjljjiJI Lai 

jl 4<Lu_uL_o I ^JjL-u-o j-u_u^j J-^^ Jt^" ^."^'J ' ' ' pjLiLJI SJsjjtl! 

5 j t^ ' ^jj .^jjjj (_^l JjjJijo (j^. ljj>.Lc L$-i3 i ( <■> i fitLaJLi ^Jl J-t-^J *LjI 
j-ujuJI J^e-i (^Lj-a-i 2 j * 3_}Lc ^^j-A aWtl (jL^e-Jt Lg-llg J-alLau (_^-J1 
(Jjl i ."itl j-liaj d ^ J (j-a p^j?ejLij (^y^ 1 ^olaQj (jl ^1 aUtl j," j taj .^LlajVlj 
I j-i-^ (jl p J * " j la " * j 4_iLa i Jlj jLaJLl! 4^>.j (j I c j . <La_>JI w I c (jr j-iJ,! 
J ' tal ^"tl ijr L^, (_y^lj 5j i (3^aJLl I j-uL*_a (jjglaj ^jLu p-^jL>.l**( i"i t o| 

5 t j . ^ Cj1j-u_o^j cL^_t-a (_£JLa jl i**i~wV d o o < a U 3j_)J_>J1 * ijL^jU 4_iLi3jJ1 

j IX It 

CjUIj^j.'^Ij 4-j_JLj_U p j S 1 1 CjLajJila ^Lal JL>- jj 4j| 

j-t-^Lt-LI p-Lt-II (jl Lx-ij La^Ja-lXI i> fiLt-aL>JI cLtlajtil 
jj^jjui! 4j^sL>. da^j-LM (ji^-J ii— i^LtaU ^LujjjCill CjljjjJI S-aLjsl CjJL«j£.I 
OJUt JlLa (j^- Luu nj-a pijtJI ^ j i ^ I JLfli .CjLj^jjilj CjL«jsL>JI 

iJlL^e-iJI j_Laj id jiU^JI Cj Ll«jjj>J I J i4_i^JLl (j^ijij iJjsjlII JoLxjL^ tl_ui/^/l 
'"^jj Lajj ^ j a tl CjI i u < nj-llj i'LxcI * ' a 1 1 j 4jjL^lI1 diij *^tlj i^ o Wtl 
Lai ■ 3 j n I < tl i^LUI JfT 3 j 1 (^L-: LjjjkUi Jl^U3 ^1 3_ui j^JI 

CjI i ii < njllj <_ i ir-iLUI (^ 3_a J_>J! Sjua jl_Q£.VI (juu ji-^/l £-a ij_aj(JI : Vjl 

.j^lSjJI i ii U Cjlj tljnUtl 

Ji2^d (.j-^' 3j Jl^JI (J^L>. (j_a 4_t£, jjli j-a ^JJ < a * jji23 (jy^JI 3^Lfl£LJ1 : LuL 

.djnUtl ,_jjLi>J! p-d^ (j^ 4i>.Lia Cjlj^S 
^ a i n"j t4 j nUtl pJL*J! CjLajtLtiLA 4jSjJa^ J^>. jjVI »l nUtl p£L>. : lliJ Lj 
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jJaj <t£>.j (jJI tfj-A jji-JI cIjLa^Lc 4-2Ji=j ^jJI JjjUl ol 

^jl21II (jLi Jj2JLj I j ic (jj: (Jji Max planck dJj^Li (j^La (jL^ 3j uiS3 

g t- -»J1 j I . ^ *< i V «L»-uJ 3jLJJL>J! CjLal mi'i^VI J^J^ <La_uj (^jLj V ^ aUtl 

i _ r _<jJjLl 1 J-lSLdlJ 1 JuUO «L>. jJL 1 w La - 1 QjjjJL! 1 4-LSE-LujJ, 1 4-<-a-uSLU j^Tn-oI, 1 

pi sLj 2 II CjVjL»_a ij-L^L>JI j ua « tl ^3 La} , fiLc, j_j ^i£" 1 ^ ^ a j->J1 

. L>.L>o 3_ojl_S_a ijr aJj j-jSLalJ Li ^SL^rJI 4_uj jJI 

2 jj ka * ^ j 2 2 3- (^jJI ^L?c_tJ1 Jjl^j ^JL^J ^jL^ ij-L^L>Jl LlI3j 4jr 5 Lai 

j—L_j_<j_Ii-j ^Ll2J1 (jji^- (j- J -^^-'-*- a L-LTt-Ljuai Lui i^jj>.^1 ^jIjlJI £_J_<aJ>* ^-tJJLJ 

4j^9 5^jjU , „t j.^Li^. dJLlA ^1 ^yJI (tillj l-u-l^x j-Aj) Thomas Kuhn 

cjLj^JLI * (j-* ul^-* -1 cy^ - *^^ c.cj^-J1 jjLs i JijL_uJ1 n 1 ^" ^ V 1 (j_u£L*_)j 
(j-* (3^3-^1 S^Lclj ^g-j 2 sc-j 1 1 j 4 cj L_u Ll2J 1 4jr j_o_uj (JSLtoijj id_Lj_L1 4_j_LujijJ1 

^j-JjJI p 1 ♦ II (j-* w 1 tajtll 4_uJIJlI1 C-Jj loJ i^Jj^als CjIjJIAJ Ji^_>J1 

jt ^ ^ i^-^j ^j_uaj_o JtJjLj J^>- iJ^-L^ 1 >^>*^ tj' f 1 -^ ^^J^ 
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i4^jJtX1 (jj . ( _^L>. ^e-i ^jji^. 0jLlo*1 (_£j^?e_l i^LtJI ^Jj Q a ' a ""**' rt 

■ La i "j II cbl j I i« jLuj/V! jLU! » jjjXjjl ^jJt £Ljj>-jJjjJLjVI j La 1 1 1 CjL^>-jj 

J ''< -^N . Ij^jLji Cj_>-LiJI i La aw^l j i«^^L>Jl» ^oJLxJ 1 I gjl t La <Lc*£ja ( _ ;r 3 

u » i ii j j-jj_t£. lio-LI! (... JL9 JL3 <b! <LuiAi! Ja: i ojS) JjsjlI! ^yfl 

Lxjj jl f-u-LM lS-^Jj VI J-«-«-!l I <1>^-*?J .^p^ub ji^i SJL>J! ^ r-i se ii"i t 

d ' *~*~^**' ' " rt fi l-*-"lj-i i^JL>J1 £JLA ^JlLa (jr^J 4 AjLt-aJI £J^-<3_l11 j^psjLuIL] 

^yJI neo-Kantians jjl>J1 ^_iLj_« ^Lpl JlIIj oLaJI oLf^LlLI 

dilj ,*jL 

.^jjLcoJ! Jjjl>J| cA^il ^-^i-*-^' (jr^ ^J^J-JjJI t>JJb (_^aJLJ I il-r i » JLaJj 
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p U. ; t |j 4_j_aj_2J| cj!«!j_«J!j cjLoJLxjJIj p£L>JI JlSLZul jl La£ LaLaj 

jainJI j3G jl2Jj . (j-ajJI jj(>A-! I i '-"j I JjLlu L^agla ~ j JoLa-iVI tfjLA j^iajj 
(_yILt! - 1 j ui a ' 4JLjj_LaJ Li ^jajiiJI Cjlj-iijj oJajjjl i*Ljj>-jL>. JjsI^jlj I i eajl 

SjlSI i .1 II 3j_£_aJ! (3 j i .i'tj-flJI SjjUt SjIju) ^ 1 789 ^Lc ^l^- j-i-o 

^jJs jjz jjSLj o' S- 4 ^?^ lS 1 -*-^ o' <y* (ftJLaJ! *La-il £-J-a^>- 

n_tH£Lij ij_SLa_i SjLc (j^e-ij iSJjjJI 5JL>. jj* ( _ ;r ie ; jjLlII Jjl^tlllj (j-<-ul j i nil 
» Lxa_jSJ I ( _ ;r 3 Sj-i^mi CiLa-&l i u-ll (j£, 3-j.jLc CjIjLi£. (j-la Jlir" i ii a CjJlxjjj 

<j£.j iCj! j i*r-iLjjJl (2ruXjj-aMj (j-^LLajj^JI ij^j njU^lj (j< j i 'i 'j-aU 

(jl sLflJjjJ,! JjjJI <jl_] 4-U.ul J I nil CjLS^LkJI (jl (JjJLl (jl (J<j ' 'ill (j-O 

(jjjjl_a_l tcd^**i i"i a JJLC J_Ud CjLaJLr»o L&j-al ^-C- 3_l J U U p-a^l (J*C i"i"j 

jl 3l_j_r»JI I i n? jl (jjij^UI «Ljjl SjLjIj JUij Lg-iV Lajij^j La SJjJ 
L-Sjjjjs ((4juLlII 3JjjJI»a^ax jl . (^-aJLtJI £j Jj^I 4-l3 La-s) ^LaiJI £j JbVI 

'"'Ijl ■ c Jj-j?e_a ijr A 4_j_a_a^/l < - 1 Li < ga J < aa >i 1 1 i>J_A JlLa ^jt »1 oUH j-lIxjj 

. pJL*J I ( _ ;r 3 <Lui2> 4_Laj^ l2_3J^ ^3^3 ^J^- 3 LaLaj IjjsjLa JL3j 1 1 La S a cLloj^sj 

i "'I '■» 'I i a a (_£j-j-u i." i i .1 j I L-^-i|-3 ijJjtAJLi 3ji^>.jji ( 3 w J> fl ^' tfJ-A (jl <ji-p lilS 

Cjlj_a SJlC i3j_a (Jj^/j (_LcLa! 4j| <l ' ' i— al mm^VI Jj-r i iU L^-l3 

43l j Q^jLoJI jl IJljII i al uuSl ^1 Jj^ajjJI I jj'a i^j^cJ jl i^tJjLlII j iC 

Cj I j i 'r-i LjjJ I (-;r iia .joJL«JI (j^s aj " «ljj>.| »l ulr Jj3 i JL>.lj O^J 
(JluL^ i Ijlr CjLvjJ CjVjLkjs JjJ (Ruffino) j^lSjij 42jjla (jl JL>j ^ila 
jt^ d I j 3 (jjj-u^j j»Lii»JI j-a-C jl J->J La^ (ji-Uj-Lajl (^yxl JL3 (_f jJ Isjjjla 
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JlS 4j| fS-$-i-a (J^ J Sir I (_^Lx-<I/i 
joJ» j^iojj (jU (Jj2JI (jSLxj _j5till I jut (jlfj (Euler) jJjV w Lac 1 JL3 I j/« 
JLaJI ^LLaj ^jisj pj 4j| Li£ i^jjjjj <l a ui3£l J-i « 1 1 <•> Lall I i n-»JI • a j 

Sjj i nil (jjs Monadology «j>_y>-^U 3-jJj^/I j^jI_ulJI» J^s. <QAxJLa «jl <" < J » 
. Sjj i .ill dJJj ^1 3 ii i .iliill ojLai i. 1 1 ..') 4j|j i Ann Conway sU^jj^ jl 
o3l (jH-II 3j£LiII (jLa i L;-"" (oi*JI j^j^j (jj^j ^° j-*-^ 1 1 1 -*"''*'- I 
(jla (^jIjjJI (ji-p La^j I 3j J 3 a (j- 1 * £ Lj-aj-^II 3-IjjJI (J^>- 1 789 Jijlj 

jii^VI Cj\ ijt^T.llj JLa (j a i ujj\ j-^c p J 1 J ta Sj »l aUtl CjUVjj *IjI 

i JLj_«_i Jljs. ^1 LcLvujI 3j_itLtij CjjjG JlS i4u U j j_aL*_a 4-uuj/j 

J_SJj i«j_uQll CjVL*-a» (jjjiill (jjliLLa) I 1 ' ""' (j^-a-l (jr^' tiJ-ti (j-Aj 
(jLSLa ( _ ;r 3j (jjiLJI (J£» (jl ( _ ;r l»jJ ^Lia-ill *LoJlS JulC A nKtl oJLfli Ciij ir-> 
^ j 1<* L-k.ua t(^_pe_u_uJLl jj-a L^-l^ O-a JL?-"i ( ill La^ i« LtllLa LJJU^ ^ ? 

3jL>.J 4jr JI J-aj-s AJ J ^ rt '.(JjjJI £_j_aj>. ^y^J CjLuUI £j_aj>. jj-a Cfi J"* - J ' " II 
w I c (j n j Ij iSLLLlil p j it>mij j*^ all i ii a ( _ ;r Lc ^J^/l 4j>.jjJL> «L«jLS 
tcLil uj a ^_L»_4_j ^LtJI ^ >;r i^ fiLaJSLII j>J_A gj-j-jaj ^£La-ij .^^IjJLrKJI ^^"i i nil 

jj-aJLl I (jiaLLo (jla it_)LjSLII IjLfli ( _ ;r 3 l_Lu La£j i^liLo JJLuJI ^tjjLj 
Sjjj^Jlj 4-lL lqJIj 4_uLjjjJlj 4_lLiLJI CjIji>iLjj-L! C^jI^ jjjLlJI (j-a iJL^'J *J-^ 
5j taj ■ "II i>JUk Jiii i_JL>JI (jja JLjJjlII ijJLuk (jl^ ^iJj '^i>i^- , ^'j c ^i> JL "j 
^_^_a JL>.Li ^jj>.\ jt 4^3 ^^P* 'iSj '^','^1 (j ni^-ll ^j£LaJI ^tjjLlJI ijr 3 

S^JLi^s LiL^s-i i. i j i ii tl (jj^jj . 5jj mi i 1 1 Sj j V 1 1 JJLitA Jis. Sjl J i a-ll 
( j-aL!lJI ^jj-aJI jj-* ^^J^^ 4-u-ul j i nil 4jj^is lj-a_a^/ 1 jJLla^ JL>.Gj .4_ijejjLj 
i_dlj-j^/lj ^-JJ-^ ' " ^ 'p-a^l {j - * 0 Cr^ ^— LM' Lt^^-J 'j '"-^ jj-u^iLiJI (jy^>* 

(j-a gjj ^\ liilj i^Jl • (j^-i-^J^'j jj^jjjiJjjJIj j^^J i-Q-llj 

js-a^/l Oij-u Jiilj .3j_L«-a 4jj£L3j 4_j^L2j Sjl>.j (^Ij 'VLH 1 ^' J^- 0 ^?^ 3jL>.jJI 
jUuiV SLuJaJI IsLSiUI j ^-aM^I (jJjJI j SjJjjJI iilJI SjuLj CiT ii^j (_pJI 
(jl j^)^- 4 - 1 **J^*I| (^JaLLa ^jL^ CjLlUsLjjJLi j-a^l (3 1 »**m Lajut^j . 3jl_Ua_>JI tiUj 
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■ 4-JLa.LuJI 

ijjj ^j'j aljj nl^o-ulJ-teUlj (j[4JjlSV1j ((j^jJjLJIj iij^j^ajiuJI -2 

.(j^i^itl - 3 
.jLa^pl /(jljajJI -4 
.jjjj^SLJIj i j^jjLiLJIj i j_aaJLu^aJ1 -5 

4_i^sl_>) Jj_<_JJjijVI^ 1QJ-I ■>» J iii t,1j J ■>» j * tl j . ^» -8 

3j>U1 . ((jUVIj j) 5->lhJ j-aJ 1 3 J-t-l&j y 1 itu»L>.) ^LujjJI Luj^l -9 
.^UJI mI*J1 . iUJJ^JI ^Luj^Vl ClL^bLyJIj -10 

i4-j^ *C i ii » II Cj!j_aLi_U j X a (jjs yj* i"itl aJJt p'^*' ^-"^ iX£j .3j_uSLII 

i n-»JI cjljL^il i n-»«j jj* . jlo-^JI j^L>JI ^Ja! ^Jl (J-i - ( _ ;r <-uLj/VI 

U~~ U IL L$] Stable V) 3 jJL«js 3 lij-V i h jKai 4-o ji>J oil j I ^Ll3 JL3 
(^Jl !.>LlL-J j .0j!j_*I<-uV S-oj^UI 2 «jxtall SL3jL>JI Jo jj-jJLjj OJ^-" (J** uuJ 

(j^oLAJI 3Jib'^ I j j 3.j I j j i ,i LbjJ (jl jljo SjljlSjJ! Sus^li-Vl 0 „ , ,,^1 

^^.3 43 J j»"i i iilj joJLtJI ja^jUaLJuj C^Sjla oiJ^^J 4ju-a Ij-SJ Ij jjl-J Ljjjjs V I j 

dJLLj cjjLaj c^-Lj (_j-jJ! » i"i 1 1 I ( _ ;r ll! 4iL2!UI jjI^s cJ ir-ij J.* 

Sj j j ^ A a j 2 3. ijJLijtJ S LAj h »"i i nl C^jI^ (jr^' CjLjlaj->J,! CjljLiajJI 
^_a^—o o"i i hLi jj t^" 1 1 ^JLjlII (jl (j^>* (jr^ *^-5ri^' ^ ' " 0 ^ 1 ^ J q 

. 1 * o j| ^Lat (3l-*-a i iL'i^ 4_iliua_i w a i ) p Wtl IjLA (jL^ i3j^oljtJ,l LuLo^ 



298 



lyolaJI j^aSJI AjLub 



<ui jlsl!^ La o^j-"- L^La i UjLu, UL^i ^1 

. I fljlr Lialcl ^ylll 4iill dJJj sU3 ^Jtirl . n't ^gjJI ^ujJi]! c-JjIi.iVLi JJjlII 

Ij i ,i j t (o_aj) LSJLj jujlsJI (_Ll»J! t_j>LL j>j i}Li3 idJLL* ^^jJLs 

A-jJLLl Lfligi&jq LLuj>.j i3j_ijLj>. (JJ ^ ^ 4 1 (l) -0 (La^l^ j^^M *JJ^ L^aJL) 

£_a_l^s-a» si i i 1 3j_cLo^ * )^j_oL>J1 L&j 1 * mi (jy^H g ^ i ■ H Sj^IlI! aLlS Jjljj 

j<uJ-iI! A Ltall I (jl . jJjJ (j) i_L"J-' (j-a I ' =3J !jUJL>- LaLLaj (jLa K(4-uLajU U 

.-<! La I , ,, tlj CjI jL«JI 3j_La_uj/ (j-a jj^tlll jjt ija^llj ( _ ;r <_uLu/^M j-a^M q\ 

t L^lji^j^^olji>iLjjJl j *j V? ,pl.tl cwj^'a J ^ 3k'al -> ^ j-,<S?l All 

(_L3->J! Ijla ( _ ;r 3 i.^it i '<" 3jljJl>. L>-jij (jj • i j ' *" t—i^L-ulj i^jjJaJJ! I j Ij 

» )^_i_uL>J1 5j Laj i <L?e_uj t^j^>o j-uju 4_jjLaX. L^jl ij^-uiaall a «L_o1jjJ1 jj-a 

SJL^a La! . L:LU .SuSLjj^V! SjLail! cjLV^J! lOLiLiII . IjU^jl JjjJI 

J3LL2-1 jjLajj i Ld£ I a b -» a £3-1^3 _J-a (jy^ '0 La <_^e-i V jl <-_^e-i L£ I j! La 
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. 1932 ^U,,,^ jlJ!>o <j_a * 

. 1964 ^LjlII ^ t ttjjs 4_*_oL>. £y& 
Cjl_*_al_>JI ^jji LUaji .,_5jiaJ *L«-aL>. ( _ ;r 3 (jjijjjGJI j 1 a£ * 



. 1936 
. 1961 ^UJ! 

(j-o_Jj jdJI «L1_j_A J < ea£ * 

.iLojil! cliL«-aL>Jt Liiajl 
I -r'n ij n\c JoLAj ell * 




SOI 



. 1924 ^L*J1 4_ujjlI1 j ' a a ^jjj j o se * JaLj-aJ Ji_jJ1^_a ^j_a * 

(j-o 1967 U II tfljjJ^jj 1948 3 ii . ..Iritl tfljj^j (^l^jj (^JL. J'^^ * 

. jlJ «L*_aL>. 

j-uut-tj ^ I c <_3j_Zul JLSj iSj_a1_2JLj 4_j-jjj<J! 4JlUI £-aj*-a j ■ a£ * 
jj-a (^J-L^o-aj^)— a al_*_uJJ i j t aa rt iJ3 _5 d a i £_£ j I ^jja 4m^% * 

L-LTiTi-a-a j lj-jlj "i t .j J-*c La£ .3 n>>jVl ^LjJ-iil! (^JjjJI .sUo^Ua 
.4_ja_u_ulj 4_LdJjj3tj 4_uj)jjtj 4_jSLjj-at CjL*_aL>. 
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<U3 i 'I mi ^/ U^aj (!<Ll£ aLSjX. La » Laj aj^ej-u jL^ i JJjlI! ( _ ;r U3U 

2»j j i ii a i iij l_iL&JI I JlAj i(_gj mi ill J^l JbVI 4jj nj<* (jic J-Jj JJjlII jLCliI jl 
CjLt_<wJt_a <Li]lL>Jtl 4_OJl*JI 4^Ja >V1 (jj-Ij cJLt-ajj (^y^ll 4j^JLjlJI a JJt> 

■ «lk?tl ljus, 

iLSLj^M JjLj-Sj i(j\j£j^aV! Jj-i^ll CjLoL^jjiV <L>.jji i_i]Jll J i JL3j 
^^j-S h_ij_jlJ1j i(j-\_j_)Lj^_Jlj t L^SH^" L * a ^'J '^VJ nj-t-iLLJIj ijj-u^ajjjJIj 

Cjljj&laj LloLs. ^ i l-iLjSJI -3j-2lj i<LojU«JI 4^1a iVIj JJLkJI a^SLa^jjJaj 
J-«^>- p (j j II J_5-»J J-Lea-aJI jl dilj ijjjiajll I jui ^ jt nl i nUj VL)-*^' 

^ L»_iLa jL£ MjjJI <v>*-" JjLu" 1 ^ L&Jj IjIlojj SjjjuJI l-3jL«1I 

4^t_uj ^ajjj mi a C-il^p j-a Q^j-jLj^-JI 4_JI <lLaj La i. nun ijJL>Jll I JLA <Lalisj 
.5-ijLoJIcjI dkUl 

*4-a-mLaJlj jJl £ya 4JL^_) 5^JaL>.Ij 

ijj-£_Lj j iij t H :^ o Ull j_j5LalIl 3jjJl>J1 Jtj_LiJlj tOjju>Jl ^tLJI 



